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JEUTRALIZATION GRID MODULATION 


ition means a Grid modulation is of course not 
re than simply 100 WATTS CW new — but the COLLINS sys- 


utralizing con- 40 WATTS PHONE tem of control-grid modulation 
sort of locking 7 is. It makes possible for the first 

the output eS ee eee time the manufacture of a 

1 to take care of pe CD-104 Crystal Microphone | highly-efficient grid modulated 
ing unbalanced transmitter free from the petty 
teristics deneutralization will annoyances inherent in earlier systems. Maxi- 
| amplifier. In all COLLINS mum power output with 100 percent modula- 
tralization is quite independ-_ tion is assured together with high tube effi- 

aracteristics or transmission ciency and simplicity of operation. 


ANTENNA MATCHING NETWORK 


ng network to match the Fixed neutralization, control-grid modulation 
intennas put up by amateurs’ and the use of antenna matching networks are 
in just a couple of condensers just a few of the recent COLLINS RADIO 
t be capable of a multiplicity COMPANY developments. These and many 
tions. To do this effectively other worth-while improvements are incor- 
taps for varyingthe amount porated in the type 50FX Control-Grid 
some simple means of plug- Modulated Transmitter a set made by a 
ferent sections of the net- firm well acquainted with the amateur’s 
possible to change the con- problems and sold at a price well within his 
network without unsoldering reach. .. For more complete information and 
ving nuts and lugs. price write to: 


COLLINS RADIO COMPANY 


CEDAR RAPIDS, IOWA 
New York Office 11 West 42nd Street 
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PRIZE WINNERS 


HUNDREDS COMPETE IN 


$500 PRIZE CONTEST 


igs reds of licensed amateurs’ were received. The winners did a lot of! 
peted in Sylvania’s QSL hard work, and Sylvania congratu- 
vhich closed February 4th. lates them as well as all of the other 
thousands of QSL cards contestants who failed to win an 
amateurs using Sylvania award. Prizes have already been sent 

Anode Transmitting tubes _ out to the following winners: 
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th, Ith I RIZES ad L. R. Carmona, Tuckerton, N. J., Station W 2HHM; R. B es ter, 


5539 Gilman St., Mt. Mathews, Louisville, Ky., Station W9PIM 


E. E. Bryant, Rt. 2, Box 400, Vacaville, Cal., Station W6EYR; — 
| ith, 12th, 13th Dreyfus, Rt. 2, Box 60, San Angelo, Texas, Station W SAJY; J 
) ] ZES Filkins, Fort Johnson, N. Y., Station W8ISX; H. D. Gott, Jo ‘Ke 


. er Re PB 4 Pleasant St., Rockport, Mass., Station WILT 


77 x Bennett Adams, American Tel. and Tel. Co., Birmingham, Ala 
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Ala., Station W4BEI; A. R. Eggensperger, 812 11th Ave., Fargo, N. D., 
Station W9OL BI; Gerard C allihan, Jr., Caruthersville, Mo., Station 
Le kA E. E Flare, 1336 East 4th Street, yenamono, Ky., Station 
W9BWJ; T. A. Gunter, 1715 Divine St., Columbia, S. C., Station 
W4COY :J W. Donahue, 404! g W. 30th St., Los Angeles, Cal., Station 
WeHJ W 
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HE AMERICAN Rapio Recay Leacue, Inc., 
is a non-commercial association of radio amateurs, 
bonded for the promotion of interest in amateur radio 
communication and experimentation, for the relaying 
of messages by radio, for the advancement of the 
radio art and of the public welfare, for the representa- 
tion of the radio amateur in legislative matters, and 
for the maintenance of fraternalism and a high stand- 
ard of conduct. 


It is an incorporated association without 
capital stock, chartered under the laws of Connecticut. 
Its affairs are governed by a Board of Directors, elected 
every two years by the general membership. The 
officers are elected or appointed by the Directors. 
The League is non-commercial and no one commer- 
cially engaged in the manufacture, sale or rental of 
radio apparatus is eligible to membership on its board 

“Of, by and for the amateur,”’ it numbers 
within its ranks practically every worth-while ama- 
teur in the world and has a history of glorious achieve 
ment as the standard-bearer in amateur affairs. 

Inquiries regarding membership are solicited 
A bona fide interest in amateur radio is the only 
essential qualification; ownership of a transmitting 
station and knowledge of the code are not prereq- 
uisite. Correspondence should be addressed to the 
Secretary. 


OFFICERS 


President........... HIRAM PERCY MAXIM, W1AW 
Hartford, Connecticut 


Vice-President........CHARLES H. STEWART, W3ZS 
St. David’s, Pennsylvania 
Secvetary..cccsece ...» KENNETH B. WARNER, W1EH 
West Hartford, Connecticut 


Treasurer.............. ARTHUR A. HEBERT, W1ES 
West Hartford, Connecticut 


Communications Mgr....F. EDWARD HANDY, W 1BDI 
West Hartford, Connecticut 


ae 


General Counsel ............PAUL M. SEGAL, W3EEA 
1010 Shoreham Building, Washington, D. C. 


ae 


Address all general correspondence to the executivt 
headquarters at West Hartford, Connecticut 
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\V HEN this particular issue of QST gets into 

the hands of its readers the annual meeting 
of the A.R.R.L. board of directors will be ap- 
proximately six weeks distant. It therefore be- 
hooves those members who have something on 
their chests to begin thinking just what it is they 
want or expect of their director and to advise 
him of their wishes, recommendations and desires 
with respect to amateur matters. 

The board meeting is an important event in the 
yearly conduct of amateur radio and the League. 
It is the meeting where all the directors assemble 
in person from this country and Canada to 
analyze the present status of amateur radio, 
examine the affairs of the League, scrutinize the 
performance of the paid officers and other Head- 
quarters employees, study our existing regula- 
tions for possible recommendations or amend- 
ments in the light of technical progress or limiting 
conditions in operation, map out plans of cam- 
paign for forthcoming national or international 
conferences and formulate policies for the coming 
year of activity. 

The directors come to this meeting well pre- 
pared to discuss these subjects. The board meet- 
ing does not spring unheralded, as it were, from 
the sea of ham radio. During the past year a 
constant stream of information on all phases of 
amateur and League affairs, regulations, Wash- 
ington developments, etc., has proceeded from 
Headquarters to each director, for his informa- 
tion. In addition, correspondence assuming, at 
times, almost voluminous proportions has been 
carried on between individual directors and West 
Hartford. Subjects for the coming meeting have 
been introduced, working rules suggested, mail 
votes taken on this matter or that, proposals to 
review certain actions taken at last year’s meeting 
have been considered and voted upon. About the 
time this issue of QST7' goes out each director, too, 
will receive lengthy and detailed written reports 
of the year’s activity in their particular depart- 
ments from the League’s president, vice-president, 
secretary, treasurer, communications manager, 
feldman and general counsel. Coincidentally, 
each director will be doing his best to acquaint 
himself accurately with the affairs of his division, 
for each director is required to bring to the board 







meeting an annual report of his own, reporting on 
the current situation in his part of the country 
and recommending this or that change in the 
light of the majority opinion of his division. 

Your director wants to hear from you. All 
during the year he has been kept in intimate touch 
with national and government matters through 
Headquarters and will come to the meeting 
thoroughly informed on those subjects. But in 
order to reflect the opinion of his division and to 
act in a manner which will represent the majority 
views of the League members in his territory, he 
must have your views expressed to him suffi- 
ciently far ahead of the date of the meeting to 
permit him to combine your opinions with the 
opinions of others and thus arrive at some com- 
prehensive picture of the desires of the division 
as a whole. It is your right and privilege to let 
him know what you think and what you want; 
more than that, it is your duty. 

A point often overlooked by individuals in any 
group when conveying their desires to their ac- 
credited representatives is that asking or demand- 
ing something creates a responsibility on the part 
of the petitioner to acquaint himself with the 
subject involved, thoroughly and in detail. It is 
easy to make an unconsidered request for all the 
things you’d like to have, Santa Claus fashion. 
It is not quite so convenient to make a study of 
the basic facts pertaining to such requests, which 
is probably why so few people do it. The views of 
those who shirk that responsibility, however, 
deserve scant consideration. 

Your directors ...we have said it many 
times before . . . your directors are the bosses of 
A.R.R.L. The future of amateur radio-and the 
future of the League lie in their hands. Nomi- 
nated and elected by you, the members, they are 
answerable only to you and to themselves. More 
than ever before, they are endeavoring to obtain 
a true picture of the conditions in and wishes of 
their divisions, so that this information may be 
combined with the data which they have ac- 
cumulated on the national and international 
aspects of amateur radio to result in decisions 
that will reflect the greatest good for the greatest 
number. 

—A. L. B. 





April, 1935 


















Do You Want a Kilowatt? 


\ High-Power Band-Switching 204-A Amplifier Requiring Only 
50 Watts for Excitation 


By Don H. Mix* 


fie ler looking for a discussion of 
for pointers on why impedances 
matched here and not there, or 
t on high-C versus low-C circuits is 
the next few pages. This is not that 
kin , but one dealing with what hap- 
per nstruction of a high-power c.w. 
vhat was done about it. Some of 
t] y be ancient history, but we believe 
peating nevertheless. 
ne time now, in comparing the rela- 
transmitters, more stress seems to 
I ed on plate circuit efficiency than 
While high efficiency is of major 
1 certainly something worth striv- 
s probable that, in many cases, the 
considers the efficiency of his 
degree entirely out of proportion 
ther important factors. 
frequency bands assigned to ama- 
special brand of interest. With 
conditions, one frequency band 
effective than others for a given 
cireuit. Hence, the amateur who 
one band to another quickly 
much effort is missing a lot. 
Q medium-power transmitters and 
eX ve been shown in QST. A great 
di nd effort has been devoted to this 
f mercial designers, until now a 
lern commercial transmitters in- 
itton frequency-changing devices. 
that quick shifting should be just 
the high-power amateur, at least 
ost commonly used bands: 14, 7, 
41 After all, what difference does it 
ystem might reduce the output 25 
Dé , in most cases, a receiving station 
liseern the difference in signal 
str variation in output power of 300 
Fortunately even a 25 percent 
ut is not necessary. With a few 
ns, tapped coils may be used in 
hig tages with negligible losses. 
which more than any other deter- 
fier layout and circuit is the tube 
mber of high-power tubes outside 
i class is limited to perhaps a half- 
ypes. Although one or two of these 
rned particularly for high-frequency 





° hnical Information Service. 


work, in this case a 204-A was available and, 
consequently, was used. A few years ago, when 
most amateur operation was confined to the lower 
frequencies, the 204-A was highly respected and 
had the reputation of being a tube that could 
“take it’”’ well. Its structure is such, however, that 
the interelectrode capacities are high, making it 
difficult to handle at the higher frequencies, par- 
ticularly 14 me., and for this reason, it has been 
more or less eclipsed in recent years, despite its 
ruggedness. Recently improvements in circuits ! 
have revived interest in such high capacity tubes 
as the 203-A and 211, however, so it was decided 
to give the 204-A a chance to redeem itself. 

The first circuit tried was that shown in Fig. 1. 
It was hoped that before the job was finished it 
would be possible to use tapped coils in the grid 
and plate circuits for band changing. This practi- 
cally dictated the use of the split-stator type of 
neutralizing circuit if re-neutralization with each 
change in frequency was to be avoided. The idea 
behind the particular circuit shown was, of course, 
to avoid the necessity for a high-voltage split- 
stator condenser in the plate tank circuit, not only 
because of expense but also because it is difficult 
to obtain one with any appreciable maximum 
capacity. The condenser in the grid circuit might 
be one with a much lower voltage rating. 

When an attempt was made to put the amplifier 
into operation, however, it was found that we had 
a first-class example of an amplifier which could 
not be neutralized, at least not within the range 
of a standard 50-uufd. neutralizing condenser. 
Capacities greater than 50 yufd. brought no im- 
provement, so the 50-uufd. condenser was ripped 
down until it was a mere skeleton of its former 
self—one rotor plate and one stator plate with an 
inch spacing between. With the plates of this 
condenser barely meshed, a point was found 
where the amplifier might be neutralized. 

However, this didn’t seem reasonable, and sus- 
picion began to fasten upon the input capacity 
of the tube. The unbalancing effect of a high tube 
output capacity upon the split-stator neutralizing 
circuit has been pointed out in QST "? previously, 
and it was found that an even worse unbalance 
can occur in the grid circuit. 


1 Grammer, “Improving the Performance of the Neutral- 
ized Power Amplifier,” QST, Jan. 1934. 
2 Goodman, “Simplifying Split-Stator Final Amplifier.” 





QST for 








en 








fila 
by 
ma 


cap 
cap 
do | 
tair 
tun 
one 
it s 
pac 
fila: 
pul 
add 
ject 
cou 
wot 
ran; 
the 
tha 
of a 
or, | 
cire 
to 1 
freq 
whi 
tub 
A 
circ} 
cuit 
QS7 
circ! 
con 
slig] 
ploy 
conc 
prox 
the 
adju 
brid, 
bala 
of tl 
coil, 
cally 
outp 
capa 
but 
chan 
Or 
up b 
elim: 
trali; 
me., 
for 3 
fee 
held 
Pr 
band 
3M 


— 


Apr 








er 
an 
1is 
nd 


ty 
be 
ng 
ly, 


ice 











To compensate for the tube input capacity and 

restore & more normal capacitative balance in the 
grid circuit, the tuning-condenser section between 
filament and neutralizing condenser was shunted 
by a variable condenser which was adjusted to 
make neutralization possible with a neutralizing 
capacity approximately equal to the grid-plate 
capacity of the tube. It took nearly 350 yufd. to 
do it! Since the grid and filament of the tube cer- 
tainly did not look like a broadcast receiver 
tuning condenser, an explanation was sought in 
one or two reference books. From one of these * 
it seems that the actual effective tube input ca- 
pacity may be entirely different from the grid- 
filament capacity and that a capacity of 350 
uufd. is not an unreasonable figure. While the 
addition of this capacity might not be too ob- 
jectionable, a more serious difficulty was en- 
countered almost simultaneously. The amplifier 
would remain neutralized over only a very narrow 
range of plate circuit tuning. It is probable that 
the explanation for this was found along with 
that for the original trouble. The input capacity 
of a tube varies with plate load-circuit impedance, 
or, in other words, with tuning of the plate tank 
circuit. Therefore, it would seem to be impossible 
to maintain neutralization over an appreciable 
frequency range with a neutralizing system 
which depends upon the input capacity of the 
tube to maintain a balance in the grid circuit. 

As a result, this circuit was abandoned and the 
circuit changed to that shown in Fig. 2. This cir- 
cuit is similar to one of those shown previously in 
QST ? where the advantages of the split-stator 
circuit may be realized even though the tuning 
condenser may be of the single-stator type. A 
slightly different method of neutralizing is em- 
ployed in this case, however. The neutralizing 
condenser is a fixed condenser of a capacity ap- 
proximately equal to the grid-plate capacity of 
the tube. Neutralization is then obtained by 
adjusting the variable section of the capacity 
bridge until a balance is obtained. Since this 
balance is undisturbed by varying the capacity 
of the tank condenser or the inductance of the 
coil, neutralization is maintained over a practi- 
cally unlimited frequency range. Fortunately the 
output capacity of the tube, unlike the input 
capacity, does not vary appreciably with tuning 
but remains quite satisfactorily fixed with 
changes in plate load-circuit impedance. 

One more piece of irrational operation showed 
up before our neutralizing troubles were entirely 
eliminated. Although the same setting of the neu- 
tralizing adjustment held perfectly at 7 and 14 
me., an entirely different adjustment was required 
for 3.5 me. After an extensive search, a change in 
r.f. chokes solved the difficulty and neutralization 
held perfectly over all bands. 

Provision for antenna coupling for the various 
bands often is found to be an awkward job me- 


3 Morecroft, Principles of Radio Communication 








chanically and electrically. In this case the 
problem was solved in a simple manner by the use 
of a low impedance link between the amplifier 
plate circuit and the antenna circuit. This system 
has demonstrated its effectiveness and should 
tend to reduce undesirable harmonic output.‘ 
With a simple arrangement it is possible to pro- 
vide variable coupling between the tank coil and 
the small link coil. To render the antenna tuning 
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PLATE CIRCUIT DETAILS SHOWING PLATE CIR- 
CUIT LINK COUPLING ARRANGEMENT, FIXED 
AIR CONDENSER, C3, NEUTRALIZING ADJUST- 
MENT CONDENSER, C4, AND THE PLATE CHOKE 


equipment effective over a wide range of feeder 
lengths, a pair of loading coils is included. 


CONSTRUCTIONAL DETAILS 


Turning to the physical construction of the 
amplifier, the arrangement is of the open frame- 
work type. The frame is constructed of 1- by 2- 
inch smooth redwood given two or three coats of 
high-gloss quick-drying enamel. The panel is a 
single piece of quarter-inch plywood covered with 
a sufficient number of coats of Dupont flat black 
to obliterate the grain. The four vertical corner 
posts are 45)4 inches long, the cross-members 
running from front to rear 1534 inches long and 
those running from left to right 1334 inches long. 
The panel is 15% inches by 451% inches. 

There are three main decks. The lower deck 
contains the grid circuit coil and condenser with 
the grid end of the 204-A. The central deck serves 
as a mounting for the plate circuit condensers, 
the fixed neutralizing condenser, r.f. choke, plate 
blocking condenser, and the plate end of the tube. 








* Boland, “Link Coupling to the Antenna Tuner,” Ex- 
perimenters’ Section, QST7', June, 1934; Grammer, “A Gen- 
eral Purpose 50-Watt Transmitter,” QST, Jan. 1935. 
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Tl nd top deck supports the plate circuit 
tar ind the antenna tuning equipment. 
H ross- members below the lower deck 

| coil switch and grid circuit link coil. 
r! il switch is mounted on a vertical 
st ng between the central and upper 
construction results in an extremely 

All units are insu- 





For each grid circuit coil and antenna loading 
coil, two strips 534 inches long and two 4}4 inches 
long are required. Three of the strips for each coil 
have 24 wire holes and the fourth 25. In threading 
the strips onto the coil, the strip with the extra 
hole should always be started first. 

The antenna circuit coupling coil is constructed 

in a similar manner, the strips 























the frame and controls being 3% and 2% inches long. 

f stand-off insulators One strip has 13 holes and the 

r ting flexible shaft cou- , remaining three 12 holes each. 

pli lament by-pass con- = The spaces which may be seen 
des re mounted directly 4 7 at the center of the grid and an- 
ul wer tube mounting by oe tenna coupling coils were made 
sll pieces of brass = it for experimental purposes and 

half inch wide. --{t should be disregarded. The two 


to the front view 

|, the lower dial con- 

i circuit tuning con- 

the one above it is 

att to the neutralizing 

condenser, C,, and 

turns the plate tank condenser. 

TI ils at the top of the panel are the an- 

g condenser controls. The meter on 

he plate circuit milliammeter and 

right the grid circuit milliammeter. 

TI ifficient space between and slightly 

br ntenna tuning dials for a thermo- 

4 r reading antenna or feeder current 

f rilable. A meter with a range of 5 

uld be about right for most common 

The knob at the top of the panel 
c loading coil switch. 


INDUCTANCES 
ircuit and antenna circuit coils are 
y winding several more than the re- 
er of turns of No. 12 soft drawn 
m a form 2 inches in diameter. 
W ,sed from the form, the coil will spring 
larger diameter and by the time the 
ted, the diameter will be just about 
14 Four strips of 1/16-inch by '%-inch 
lite are used to space the turns of the 
ke it rigid. Two of these strips extend 
’ nch beyond the first and last wire holes 
a means of mounting the coil. The 
ot] .re cut off about 14-inch beyond the end 
spaced 5/32-inch are then drilled 
a nter line of each strip with a No. 36 
rips are then threaded onto the coil 
isly and in correct order. Care should 
be ta ver to force the strips along more than 
.q urn at a time. When the threading has 
beer eted, the four strips should be spaced 
ind the circumference of the coil and 


ther nted to the turns with Duco cement. 
Tl ruction takes a little patience but the 
rew . coil which may be bounced upon the 
floor it damage and one which is easily 
tapr 





cross-pieces of each coil for 
mounting are strips of 3/16-inch 


FIG. 1—CIRCUIT USING SPLIT- : ij - 93/ 

STATOR CONDENSER IN THE bakelite, 14-inch wide and 2% 

GRID CIRCUIT—THE CIRCUIT 
WHICH DIDN’T WORK 


inches long. 

The plate tank coil is made in 
a similar manner except that the 
conductor is 3/ 16-inch copper tubing and only two 
strips are used for support. These strips are made 
of 44-inch bakelite, the lower being 634 inches long 
and the upper 6% inches long. The holes for the 
tubing are made with a quarter-inch drill and the 
hole centers spaced 5/16-inch. Because of the stiff- 
ness of the tubing it was found impossible to wind 
this coil satisfactorily with the strips projecting 
far enough past the ends of the coil to provide a 
means of mounting, so one strip was drilled and 
tapped and fastened to the stand-off insulators 
with short pieces of 8-32 threaded brass rod. The 
link coupling coil for the grid circuit and the one 
for the plate circuit are constructed similarly to 
the other wire-wound coils, using short pieces 
of fibre strips for separators. The winding form 
diameter for the plate tank coil should be 24 
inches, that for the grid circuit link coil 234 inches 
and the one for the plate circuit link coil 134 
inches. The grid circuit link coil is mounted 
upon a pair of stand-off insulators close to the 
ends of the coil. 

In winding the plate circuit link coil, several 
turns more than the number required should be 
added. After the strips have been threaded to the 
center of the coil, the extra turns at each end 
should be straightened out and bent around as 
shown in the photographs. By using two large 
Eby binding posts with holes for the wire a sim- 
ple variable coupling arrangement is provided. 
To vary the coupling, the two post tops are 
loosened and the end wires of the coil slid through 
the holes in the posts. 


FIXED AIR CONDENSERS 


The fixed air dielectric condenser C3 is con- 
structed like the one suggested on page 39 of QST 
for June 1934 with four National type GS-1 
stand-off insulators as the mounting posts. Each 
plate is a piece of 1/32-inch sheet aluminum 2 
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inches by 2% inches. Holes are drilled in two 
edges of each plate 3/16-inch from the edge with 
a No. 28 drill to pass a long 6-32 screw. Brass 
spacers 5/16-inch long and }-inch outside 
diameter separate each set of plates, giving 
plate separation of approximately 5/32 inch. 
Similar spacers 4-inch long are used between 
the top of the insulator and the first of one set of 
plates. A total of five plates is used for this 
condenser. The four insulators carrying the plates 
are mounted on a bakelite base 3 inches square. 
There is no reason why a similar condenser might 
not be constructed for the neutralizing condenser 
Cy. One with 5 or 6 plates 2 inches by 3)4 inches 
spaced 14-inch should be satisfactory. 


R.F. SWITCHES 


At the outset one of the problems encountered 
in changing inductance by means of taps was that 
of obtaining compact switches of suitable rating. 
Several different types were sketched but all of 
them seemed to be unavoidably bulky and diffi- 
cult to construct without the aid of machine 
shop equipment. By the time we were ready for 
the switching mechanism, the Ohmite rotary 
switches became available. Although these 


switches were designed originally for low- and 
medium-power transmitters, they have worked 
out in an entirely satisfactory manner even at 


high power so long as reasonable treatment is 
accorded them. 

For wiring, No. 12 enameled wire makes a good 
job. The ends of the copper tubing coil are ex- 
tended directly to the plate tank condenser ter- 
minals. Ordinary lamp cord is used for the link 
line between the plate and antenna circuits. A 
twisted pair made up of No. 18 “push-back” 
wire works well in the grid circuit link line to the 
driver, but lamp cord may be used here also, of 
course. One thing of great importance is that 
the leads between the grid and plate coils and 
their short-circuiting switches should be made 
as short as possible. Every inch counts here. Six 
porcelain feed-through insulators mounted on a 
strip at the rear of the frame serve as power 
supply terminals. R.f. excitation feeds into the 
pair on the left. Of the next group of three, the 
two outside terminals are for filament supply and 
the central one for bias. The single terminal to 
the right is for connecting the positive high- 
voltage lead. Two additional terminals at the top 
of the frame are for antenna feeder connections. 


PARASITIC OSCILLATIONS 


It should not be necessary to stress the impor- 
tance of short leads in wiring. Unfortunately, 
however, with high-power tubes of this sort and 
the necessarily larger dimensions of the circuit 











LEFT—The 204-A tube is easily accessible at the back of the set. The 
the tube, the fixed nogrens condenser to the left and t c terminal connections are visible in this p ~—4 
yf ahaa pine. The panel is of 


terminal o 


sraph. CENTER—The frame itself is buile 





ate blocking condenser, to the right of the 
Panel switching of plate and grid 


circuits plus fixed neutralization “ee vapid Seguente shifts easy with Ah rig. RIGHT—The frame consists of three 
gri 


main decks aoeing the equipment. The tuned 


the central deck 


he feeder tuning condensers and coils are mounted at t 
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nger than normal leads cannot be 
these should be made as short and 
sible, avoiding “pretty-looking” 





choke in the grid circuit, while eliminating the 
parasitic oscillation, also upset the neutralization 
to a certain extent. An attempt was made to trace 


the oscillatory circuit with a neon bulb with the 


tance of lead lengths and placement 
trated by something which occurred 


amplifier operating at reduced plate voltage, but 
the entire set seemed to be ablaze with r.f. from 


plifier was first put into opera- top to bottom. Unfortunately, because of the 
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2—FINAL CIRCUIT DIAGRAM 
maximum. Hammarlund TC-150-B, 0.08-inch spacing. 
maximum. Hammarlund TCD-100-A with sections 
ted in parallel—0.192-inch spacing. 
ondenser, capacity approximately 25 uyfd. (See text.) 
maximum. National type TMC-100—0.077-inch 


ng 
king condenser. .0015-ufd, 5000-wolt Dubilier Type 86. 


utralizing condenser. 20-uyfd. 3000wolt Dubilier type 
54. 


fixed by-pass condenser—Sangamo mica, receiving type. 


maximum. National TM-230—0.077-inch s ing. 


o. 12 wire, 24 inches diameter, turns spaced 5 /32 inch 


r to center, tapped at 34% and 10% turns from filament 


See text.) 
3/16 inch diameter copper tubing, 254 inch inside diam- 


turns spaced 5/16 inch center to center, tapped at 3% 
11% turns from neutralizing end (See text.) 


. 12 wire 3 inches diameter, turns spaced 5/32 inch 


r to center. (See text.) 
s No. 12 wire, 1% inches diameter, turns spaced 5/32 


»r to center. (See text.) 
No. 12 wire, 2Y% inches diameter, turns spaced 5/32 
wter to center. (See text.) 
No. 12 wire, 2% inches diameter, turns spaced 5 /32 inch 
o center. (See text.) 


uit milliammeter—0-200 scale. 
rcuit milliammeter—O-500 scale. 


tap switch—Ohmite transmitting. 


the immediate intention was to 

, the amplifier apparently was 
pression that it was supposed to be 
frequency transmitter working in 
od of 50 mc.! Investigation showed 
itie oscillation was set up only 





construction and physical dimensions 
of the tube and associated equipment, 
it was impossible to reduce the lengths 
of leads appreciably. After several 
trials at alterations in the wiring, the 
fixed neutralizing condenser was moved 
to a different position which made it 
possible to reduce the length of its 
leads by a few inches. Although it was 
not found possible to eliminate the par- 
asitic oscillation entirely, this change 
moved the point of oscillation to the 
maximum capacity end of the grid 
tuning condenser. This was entirely 
satisfactory for all practical purposes 
since it was well removed from the 
operating range. 

While on the subject of parasitic 
oscillations, it might be well to mention 
that a low-frequency oscillation was 
eliminated by removal of an r.f. choke 
in series with the grid-biasing circuit. 
Since this circuit is series-fed, the choke 
is unnecessary. 


DRIVER REQUIREMENTS 


Considerable experimental work was 
done to determine the minimum driver 
power requirements. Obviously, a 
worthwhile amplifier should provide a 
reasonable step-up in power. An ampli- 
fier requiring a driver operating a plate 
voltage of a few thousand with a power 
input equal to one-third or one-half 
that of the final does not warrant the 
additional stage. It was found, however, 
that a driver output power of 50 watts 
(actual, not reputed) would do a pretty 
good job of exciting the amplifier to an 
input as high as 1000 watts at a plate 


voltage of 2000 with reasonable efficiency for c.w. 
work. Undoubtedly an improvement in efficiency 
would be obtained by operating the amplifier at 
a plate voltage of 2500 or 3000 volts, but voltages 
of this order were not available for test. The 
driver in use at the present time is the transmitter 


1 circuit tuning condenser was described by George Grammer in QST for Janu- 


ar minimum capacity. But, unfor- 


ary, 1935, with a pair of 830’s substituted in the 


was the portion of the condenser output for the 801’s. This pair of tubes operates 
which was desirable for tuning 
reuit to the operating frequencies. 
the plate circuit or even short- 
th plate and grid coils had no effect 
rasite, the oscillatory circuit was 
usly, of the wiring leads. A small 


at a plate power input of about 85 watts. This is 
about the same order of power input often used 
with a pair of 10’s or 801’s. In fact, a pair of 10's 
was substituted with no noticeable difference in 
power output. This does not mean that any 
exciter unit using a pair of 10’s in the output 
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working more or less indifferently will suffice. 
The 10’s will have to operate at a good full 600 
volts on the plate and deliver an output of not 
less than 50 watts at all three frequencies, which 
is not always easily done—especially at 14 me. 
A pair of these tubes works nicely in the exciter 
mentioned above, however. If the amplifier is to 
be plate modulated, it probably would be advis- 
able to use a somewhat greater driving power 
and also to hold the plate power input to not 
over the rated value. 


BIAS 

Starting with a grid leak biasing resistance of 
10,000 ohms, the value was gradually reduced 
with improved efficiency, to a value of about 
1500 ohms. With higher values of grid leak 
resistance, the amplifier operated less efficiently 
and trouble was experienced at 14 mc. with a 
reversal in grid current. In fact, the same trouble 
continued to a lesser degree with lower values of 
grid leak resistance. The substitution of a 90- 
volt “C” battery eliminated this trouble com- 
pletely. Apparently peculiarities of the tube 
characteristics are responsible for this action. 


NEUTRALIZING 

In tuning up an amplifier of this sort, neutral- 
izing, of course, is the first step. For this purpose, 
the grid circuit milliammeter is almost indispen- 
sable. Ordinary methods utilizing neon bulbs or 
flashlight lamps are not as useful with high-power 
amplifiers because the amount of energy fed 
through to the plate circuit often will be great 
enough to light a neon bulb almost to full bril- 
liancy even when the amplifier is satisfactorily 
neutralized from a practical standpoint. This 
does not mean necessarily that the high-power 
amplifier may be neutralized less accurately than 
one of low power, but simply that commonly- 
used indicators are not sufficiently sensitive to 
show up minor discrepancies with the low-power 
rig. As a matter of fact, how»ver, it is reasonable 
to expect that the larger dimensions of units re- 
quired for the higher voltages and currents of a 
high-power amplifier, and the simultaneous 
necessity for longer leads, will tend to increase 
the feedback through stray couplings which 
cannot be neutralized out. The following proce- 
dure for neutralizing may be subject to criticism 
by some since it is carried out under conditions 
which are not exactly the same as the operating 
conditions. However, it has worked out in an 
entirely satisfactory manner and reduces uncer- 
tainties to a minimum. 

The amplifier should be connected up as for 
regular operation except that the antenna and 
positive high voltage leads should be discon- 
nected at the terminals at the rear of the amplifier 
frame. The exciter should be fired up and tuned 
for maximum amplifier grid current, the grid 
circuit of the amplifier being tuned simultane- 


ously, of course. In most cases, the tuning of the 
amplifier grid circuit and that of the driver plate 
circuit will not be independent so that the two 
must be juggled around a bit to give the greatest 
grid current reading. It is a good idea to keep 
the amplifier plate tank circuit well away from 
resonance during this adjustment. The grid cur- 
rent should run between 160 and 180 ma. at 3.5 
me. and 7 mc., and about 120 ma. at 14 mc. 
When maximum grid current has been obtained, 
the plate tank circuit should be tuned through 
resonance while the grid circuit milliammeter is 
watched closely. Unless the amplifier happens to 
be completely neutralized, there will be a dip in 
grid current as the plate tank circuit is tuned 
through resonance. The dip may amount to a 
decrease of 50 percent if the adjustment is far 
from the neutralizing point. The condenser C, 
should now be adjusted in small steps while tun- 
ing the plate tank circuit back and forth through 
resonance continuously. As neutralization is ap- 
proached, the dip will become less pronounced 
and when C, is correctly adjusted, the dip, if 
any, should be no more than barely perceptible. 
With this particular amplifier the correct point 
comes at about half scale on the dial of Cy. An 
attempt was made to neutralize the amplifier 
with the positive terminal of the power supply 
connected to the amplifier .(plate transformer 
primary circuit open, of course), but the correct 
adjustment was more difficult to determine. 
It was found that the grid current changed when 
the plate tank circuit was tuned through reso- 
nance with the positive power supply terminal 
connected, even though the amplifier operated in 
an entirely stable manner. Under these condi- 
tions the grid current increased rather than de- 
creased so long as the amplifier was neutralized 
by the above method. When the amplifier was 
not neutralized, the grid current went through a 
combination of dip followed immediately by a 
rise, or vice-versa, when the plate tank circuit 
was tuned through resonance. While it was 
difficult to distinguish between the rise and the 
dip, a careful adjustment made it possible to 
remove the dip, leaving only the rise. This point 
coincided with the point determined by the 
previous method, which was so much easier that 
the other was discarded. The same adjustment of 
C, should hold for all frequencies. If it doesn’t, 
try a change of plate circuit r.f. chokes. 


TUNING 

When first tuning up an amplifier, especially 
one of high power, it is always advisable to start 
out with reduced plate voltage. This is particu- 
larly important with this amplifier, because the 
current circulating in the tank circuit when un- 
loaded will be extremely high with possible danger 
of burning up the short-circuiting switch and 
excessive heating of the tank coil itself. After one 

(Continued on page 102) 
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Stepping Up the Output of the High-Stability | 
56-mc. | 


Transmitter 


\n Added Stage for the 58-58 Oscillator-Amplifier Transmitter 


0 


By W. Conrad,* W9WC 


ng the description in August QST 
58-58 oscillator-amplifier trans- 
we spent some time planning a 
with an additional and more 
tube. For the final amplifier 


pentode which would oper- 
ential of about 500 volts, 


low enough grid-plate capac- 
uitable for u-h.f. use. At the 


only tube available was 


or 


RK-25, depending on the fila- 


nts; in our case it was the 


> 


2.5-volt heater. Having de- 
e, we went about the circuit 


employed the standard 


r circuit with a few minor 
t it for u.h.f. use. 


e original transmitter, the 


r condenser coil should be 


58 transmitter and room 


.K-23 and its associated plate 


nd the midget coupling con- 
uit is then arranged in ac- 
r. 2. There are a few points 


| mention. Firstly, induc- 


s not used because we wanted to 
ra tuned circuit and keep the 
a& minimum; secondly, we are 
r.f. input to the RK-23 simply 


biasing is used throughout with exception of the 
suppressor grid. This bias voltage is obtained from 
batteries (in the original design, batteries with 
114 volt taps were used). 
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FIG. 2—THE AMPLIFIER CIRCUIT 
Ci —35-uufd. double-spaced transmitting midget condenser. 
Co—100-yyfd. midget. 
C3—100-pyfd. mica by-pass condensers. 
C4—50-pufd. midget. 
R—25,000-ohm 2-watt. 
Ri—400-ohm 20-watt. 
CH—Radio-frequency choke (National Type R-100). 
Li—2 turns No. 12 enameled wire, 7/8inch diameter, turns 
spaced diameter of wire. 
Lo—4 turns same as L}. 


As seen in Fig. 1, the layout of parts is such as 
to keep all the r.f. leads down to the shortest 
possible length, and we suggest that this layout 
be followed. The RK-23 is mounted with the 
control-grid terminal toward the 








58 amplifier. 
TUNING 

In tuning the transmitter, first 
open the plate supply to the 
RK-23 and put the grid meter 
in the jack supplied to measure 
the control-grid current of the 
RK-23. The 58-58 section of the 
gear is tuned up as suggested in 
August 1934 QST, with the cou- 








FIG. 


1—THE COMPLETE TRANSMITTER 


nidget condenser C;. To avoid 
58 amplifier and to keep the 
ontrol for suppressor grid modu- 
ustment of the r.f. input is very 


screen grid is obtained from a 
‘ross the plate supply. Resistor 





e, Evanston, II. 


pling condenser set at about half 
capacity. After the frequency has 
been set by the oscillator, the grid and plate tun- 
ing of the 58 amplifier are adjusted for maximum 
grid current at the RK-23. This should be in the 
order of 3-7 ma. and about 5 ma. should be ob- 
tained for suppressor modulation. After this grid 
current is obtained in the RK-23, its plate voltage 
is applied and the plate tank is tuned for maxi- 
mum output. The antenna is then coupled and 
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tuned in the usual manner. Any other form of 
antenna tuning and coupling may be employed. 
The one shown is that used in the original trans- 
mitter 


THE MODULATOR 


The modulator unit used for the original trans- 
mitter was altered as shown in the diagram (Fig. 
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FIG. 3—THE MODIFIED MODULATOR 


T:\—Single button microphone transformer. 
T2—1-1 output transformer to match plate of 2AS5. 
Ri —2500-ohm 104watt. 

Ro—600-ohm 10-watt. 

R3—250,000-ohm potentiometer. 

Ci} —10-ufd. dry electrolytic, 50-volt rating. 


3) to make it suitable for suppressor grid modula- 
tion. Since we had already used a 1-1 output 
transformer for T2, we merely changed the con- 
nections as shown. The resistor R, is used to place 
a permanent load on the modulator unit. The 
2A5, when using a single-button mike, will deliver 
sufficient audio voltage for 100 percent sup- 
pressor-grid modulation of the RK-23. 


POWER SUPPLY 


In the power unit, the power transformer was 
replaced by one delivering 525 volts each side of 





FIG. 4—THE NEW POWER SUPPLY 


l—Power transformer, 525-0-525 volts at 150 ma. 
Ch—10-henry 150-ma. choke. 

CH)}—20-henry 150-ma. choke. 

Ci —4-ufd. 1000-vole rating. 

Co—8-ufd. 800-volt rating. 

Ri—26,000-ohm bleeder-divider with adjustable taps. 


center at 150 ma., and the Type 80 was replaced 


by an 83. Choke input is also used (see Fig. 3). 


MODULATION 


For suppressor modulation, many factors enter 
the problem of getting good voice quality. These 
are: The adjustments of excitation, screen volt- 
age, plate voltage, and control grid bias. Our 


values are given but they are not necessarily 
correct for all We used a 25,000-ohm 
resistor for the control-grid bias and a 400-ohm 
resistor in the cathode to keep plate current within 
safe limits in case of a failure of excitation. The 
control-grid current ran about 5 ma. with the 
screen voltage at 180 and with 490 volts on the 
plate. The plate current was 50 ma. with the 
antenna coupled. The best suppressor bias under 
these conditions was found to be minus 35 volts. 

We would appreciate comment from anyone 
trying this layout and we will be glad to answer 
questions regarding the transmitter. 

The original set is now operating daily at 
W9WC 


cases. 





Drag out your directive arrays and your 
ultra-high frequency gear, gang. Signals 
on 56 and 112 mc. are climbing steadily 
as the Spring approaches and this Sum- 
mer is certain to see records broken right 
and left. And while you’re at it, keep in 
mind the Grunow U.H.F. Competition, 
announced in March QST. 
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» 
Ye Strays “ys 
FLASH! 
Winners in VK Contest 
via radio from VK2EL, March 15th) 

CTIED, EA1AE, EISB, F8RJ, G2ZQ, GI5NJ, 
HB9AT, ILER, J2GX, LAC, LY1J, MX2A, 
OEIER, OH3NP, OK20P, ON4RX, 
PAOAZ, PK3HT, SUIEC, TI2KF, 
VSAF, VES5BI, VP3AM, VQ4CRL, 
VS5AC, VS6AH, VS7GJ, VU2FY, W1SZ, 
W2AIW, W3BES, W4AJX, W5AX, 
W6TI, W7DVY, W8ZY, W9TB, X1AM, 
XLALY, YM4ZO, ZE1JO, ZL2FR, 
ZS1H, D4BAR. VESBI won the station 
description for Amateur Radio magazine. 


WSMJR suggests coating crystals with 
Higgins Waterproof Drawing Ink to lower 
the frequency. Frequency changes of as much as 
12 kilocyeles have been obtained by putting : 
few thin coats on each side of the crystal. The 
thicker the coat the greater the frequency change. 
The ink, which can be obtained from stationery 
stores or drafting-supply houses, can be washed 
off readily with alcohol or ether. 


Did you notice the article in August Atlantic 
Vonthly entitled “Paddling Through Europe?” 
Che author is ex-CH9TC, Major R. Raven-Hart, 
Los Andos, Chile. 

—W9IQQ 
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1920 several transmitters have been 
t W4LP-W4UP—some, in fact, stay- 
zether as long as overnight! However, 
litions recently made it necessary to 
nsmitter for service only; one that 
little attention and no disassem- 
ransmitter now at W4UP is the prod- 
months’ designing and 21 months’ 
is capable of ’phone and c.w. op- 
ree bands, with provision being made 
f either grid or plate modulation for 
Using plate modulation, the 300- 
the final stage can be completely 

a Class-B 800 audio amplifier, 

er output of 200 watts. On c.w., 
as high as a kilowatt readily can be 
1) watts or more going into the an- 
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Western Electric 261-A tubes in 
stitute the output stage of the r-.f. 
ransmitter. These are driven by a 
exciter consisting of a 59-Tri-tet 
loubler 


nd a 10 
nplifier. 
k-coupled 
1 grid cir- 
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A Compact “200-Watt” Transmitter 


Three-Band Operation Featuring C.W. as Well as 


Class-B and Grid-Bias Modulation 


By Edwin Y. Webb, Jr., W4UP* 


GENERAL CONSTRUCTION 


The cabinet stands 56 inches tall and is fin- 
ished in walnut. Four shelves made of 5-inch by 
11%-inch stock covered with plywood hold the 
four chassis, which rest on small metal knobs and 
are readily removable. The three doors make all 
controls easily accessible. These doors are covered 
with maroon damask to make the transmitter 
dust proof. The plate glass front is outlined by 
gold molding. The glass top is raised when the 
transmitter is in operation to allow air circulation, 
which is helped by a small fan beneath the am- 
plifier-modulator shelf. Small gold holders, lathe 
turned, at each end of the test panel at the top 
hold 14-watt neon bulbs, one side of each being 
connected to the antenna feeders. The antenna 
outlets are tip jacks on top of the cabinet. Antenna 
tuning is accomplished by two condensers on the 
test panel. Either series or parallel tuning can be 
used by changing a switch on the rear of the panel. 

As the photographs show, the transmitter is in 
four separate and 





ex- 








the 





complete units. The 
main power supply 
chassis, at the bot- 
tom of the cabinet, 
is arranged for either 
full-wave or bridge 
rectification, the 
change being made 
by means of switches 
on the chassis. With 
the center-tap system 
the output voltage is 
1300, with bridge, 








r.f. 


nitter is to be situated in a living 
ileal of attention must be given to 
Insofar as possible it must re- 
lisguise itself as, a piece of furni- 
f this requirement considerable 
ven to the physical layout and 
he set. The entire transmitter, r.f., 
r supplies, is contained in the single 
n one of the photographs. 


51 Ivy St., Atlanta, Ga. 


THE SPEECH-AMPLIFIER AND CLASS-B MODULATOR 

Although this compact unit contains a three-stage speech 
are amplifier, Class-B 800 modulator with all transformers, anda _ inch stock covered 
power pack for the speech stages, careful design and construc- with plywood and 


tion has made the assembly humless and free from feedback. 


2600 volts. All chassis 
are made of 34- by 2- 


all except that for the 
amplifier are covered with 16-gauge aluminum. A 
hole in the plywood to fit the wire, with a larger 
hole in the aluminum to pass it, affords a conven- 
ient means of running connections through the 
chassis. Wet electrolytic condensers were chosen 
for the main filter unit because of their low cost 
and healing qualities in case of breakdown. Wooden 
holders mounted in porcelain stand-off insulators 
bring the high voltage to the plates of the rectifier 
tubes. Outlet terminals are on porcelain stand-off 





QST for 

















































insulators at the rear of the chassis. The higher 
voltage of 2600 volts, obtained by bridge rectifi- 
cation, is used for c.w. 


SPEECH AMPLIFIER AND MODULATOR 


Che amplifier-modulator unit, next above the 
main power supply, contains a separate power 
supply for the speech amplifier. The push-pull 
57’s in the first speech stage are resistance-coupled 
to push-pull 56’s; transformer coupling is used 
between the 56’s and push-pull 2A3’s. All tube 
sockets are mounted on %-inch brass supports to 
raise them above the aluminum. The W.E. 
microphone transformer, on the front left corner 
of the chassis, is pivoted on one of its corners and 
a micrometer screw adjustment brings it to the 
angle giving least hum pickup from the plate- 
supply transformer. The plate-supply trans- 
former, rectifier, choke and filament transformer 
are in the left rear corner. The Class-B output 
transformer is on the right rear corner. The 
volume-control potentiometer and microphone- 
current control potentiometer are mounted on 
the chassis behind the microphone transformer. 
A jack makes mike-current readings convenient 
The bias control potentiometer is located just 
beyond the 2A3’s. Porcelain bushings bring the 
high-voltage leads to the output transformer, and 
porcelain standoff insulators at the rear of the 
chassis serve as terminals for external connec- 
tions. The bias for the 800’s is obtained from ‘‘B”’ 
batteries mounted under the shelf holding the 
chassis. Batteries are used for this job because 
they form a convenient low-voltage supply main- 
taining practically constant voltage under fluctu- 
ating loads. After being in service for about six 
months they now show a higher voltage than 
when new, as a result of the charging effect of 
grid current. 

In this chassis every connection except those 
for the high voltage is made with shielded wire, 
with the shields grounded at each end and in the 
middle. This is a necessary precaution both from 
an audio and radio frequency standpoint, the grid 
leads to the 57’s especially being very susceptible 
to r.f. Since the picture was made, the grid caps 
themselves have been shielded by spiraling tin 
foil around them, with friction tape for insula- 
tion. Jacks for reading plate currents and voltages 
are mounted in the frame of the chassis. As the 
diagram (Fig. 2) shows, the microphone current is 
obtained from the amplifier plate supply. The 
rheostat (P; in the diagram) shunting the 
microphone voltage affords a very convenient 
and effective means of controlling the current. 
Every resistor and condenser unit is in an alumi- 
num shield can. Resistances in proximity to each 
other in the circuit—such as R; and Re, R3 and 
Rs, Rwand Ris, Rs and Rs, etc.—are paired in the 
same shield cans, with the braid covering of the 
connecting wires entering the cans. These pre- 
cautions are necessary because of the high gain 


and compactness of the unit. Hum in the ampli- 
fier is imperceptible. A few of the higher har- 
monics of the power supply could not be balanced 
out by orientation of the microphone transformer, 
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THIS COMPLETELY SELF-CONTAINED TRANS- 
MITTER CAN BE OPERATED ON BOTH C.W. AND 
"PHONE ON THREE BANDS 

Input for plate-modulated 'phone is 300 watts; on c.w. 
up to a kilowatt. The final amplifier also can be grid- 
modulated. 








being of dissymmetrical wave form, but ground- 
ing one side of the filament winding eliminated 
all trace of them. 


RADIO-FREQUENCY EQUIPMENT 


The r.f. exciter unit consists of a Tri-tet 
oscillator, 59 buffer-<doubler and 10 driver. 
During two weeks of experiment with a Tri-tet it 
was found that the oscillator was more stable 
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grid grounded than with any other 













conné nee the arrangement shown in 
Fig ls are shop-made and plug into 
‘phone t s inserted in small stand-off legs 
whic e coils about 2% inches above the 
alumi nel. The “plugs” of the coils are 
mad achine screws with the section 
enter sk turned smaller to fit. This al- 
lows t r’’ to be fastened to the bakelite 
coil fort 6/32 nuts. The turning can be 
done mounting a hand drill in a vise 














with the 6/32 bolt in the chuck; then, while the 
drill is turned, pressing a file on each side of the 
revolving screw. The part of the screw in the 
chuck is unaffected; it is this part which is 
fastened in the coil form. A single-pole double- 
throw switch eliminates the buffer-doubler stage 
when not needed. Potentiometers control the 
bias voltage on the buffer and driver stage. This 
voltage is critical for maximum output on all 
frequencies above 3900 ke. The oscillator stage 
is at the left of the chassis, with the buffer tube 
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section. 


lget variable. 
» « fd. midget variables. 
5, ( 600-volt. 
vole. 
fd., 600-~wolt. 


l 


t variable. 


RRR RAR AA « 


—Sp r variable, 250 ypufd. per section, 7000- 

Cio, C neutralizing condensers (double-spaced 
1. midgets). 

Co, ¢ , 5000wolt. 

Co3 ? volt. 

C24, ¢ i 

Cos— 00-volt. 

( = variables, double-spaced. 

Coo, ¢ fd. electrolytics, 500-volt. 

C,—10 lget double spaced to give 25 uufd. 

R:—4 s, l-~watt. 

R 50 |-qwatt. 

R itt. 

R4—10 s, l-watt. 

g 10 nter-tapped. 

6-75 watt. 

R7- itt. 

P;, P2 m, 5-watt potentiometers. 

P3—25 n volume control potentiometer. 

P4—15, 10-watt potentiometer. 

RFC; hokes. 

RFC -ma. r.f. choke. 

Ii, Js, J .—Single circuit-closing jacks. 

Jo, Ja pen-circuit jacks. 

Li—34 } 18 d.s.c. on 114"' form, closeavound. 

Lo—3.5 ne as Li. 


FIG. 1—CIRCUIT DIAGRAM OF THE R. F. SECTION 
The nsisting of the 59 oscillator, 59 doubler and 10 buffer, is one unit; the final amplifier and bias supply 


me.—15 turns No. 18 d.s.c. on 114"' form, close- 
wound, 


| 


Ls— 7 mc.—I15 turns No. 18 d.s.c. on 1%%"' form, close- 
wound. 

14 mc.— 8 turns No. 18 d.s.c.on 14"' form, close- 
wound. 

L4—3.5 mc.—18 turns No. 18 d.s.c. on 3" form, close- 
wound. 


mc.— 9 turns No. 14 on 3” form, ¥e"’ spacing be- 
tween turns. 
14 mc.— 5 turns No. 14 on 3” form, 4" spacing be- 
tween turns. 


NI 


Ls—3.5 mc.—34 turns No. 18 d.s.c. on 14"' form, close- 
wound, 

7 mc.—15 turns No. 18 d.s.c. on 142" form, close- 
wound. 

14 mc.— 8 turns No. 18 d.s.c. on 11"' form, close- 
wound. 


Le—3.5 me.—25 turns %4"’ tubing, diameter 242", Ye" 
spacing between turns. 
7 mc.—I15 turns %4"' tubing, diameter 242"’, 4" 
spacing between turns. 
14 mc.— 6 turns 3%" tubing, diameter 3", Y%"’ 
spacing between turns. 
Link turns are 4, 3 and 3 (at both ends) for the 3.5-, 7- and 
14-mc. bands respectively. 
Lz, Ls—3.5 me.—7 turns %4"' tubing, diameter 342", Vg 
spacing between turns. 
7 mc.—5 turns %4"’ tubing, diameter 342"', ¥ge"" 
spacing between turns. 
14 mc.—4 turns %4"' tubing, diameter 34"’, Ye" 
spacing between turns. 
Lo—30-henry choke. 
I1}—Transformer for grid modulation. 
l'2—Power transformer, 600 volts c.t., 100 ma. 
T3—10-volt filament transformer. 
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in the middle at the front; the buffer tuning cir- 
cuit is at the right. The 10 driver is to the rear 
of the buffer tank circuit. The plate trans- 
former, choke, condensers and rectifier are at the 
rear of the chassis. All connecting leads terminate 
on porcelain stand-off insulators at the rear. 

The top chassis is that of the final amplifier. 
The tank assembly is complete within itself 
and the entire unit is removable. The bias sup- 
ply for the amplifier is at the left in the photo- 
graph of the amplifier unit. The neutralizing 
condensers are mounted on hard rubber sup- 
ports at the sides of the tubes. The regular type 
of split-stator condenser was not convenient to 
mount here so two single condensers, one on top 
of the other, were used. This chassis is covered 
with hard rubber instead of aluminum because 
of the intense field in the vicinity of the tank 
coil. The audio transformer in series with the 
bias supply makes grid modulation possible in 
this chassis. This type of modulation is used 
only in case of emergency, the change-over re- 
quiring about thirty seconds. 

The meter panel at the top of the cabinet con- 
tains a thermocouple r.f. meter, a universal test 
meter assembly and the antenna tuning con- 
densers. When currents are being checked the 
test cord is inserted in the current jack J, Fig. 3. 
The shunt R, is then across the circuit, with the 





calibrated resistance P in series with the meter, 
which has a 0-1 milliampere range. The shunt, 
R. was made from the element of a 4-ampere 
filament rheostat and measured with a Wheat- 
stone bridge to have a value of 5 ohms. The cali- 
brated series resistance P controls the amount 
of current flowing through the meter itself. The 
resistance needed at P will depend upon the cur- 
rent range desired and the resistance of the 
milliammeter; for the 37-ohm instrument used 
in this case the following values are needed: 


Full-Scale Deflection Resistance of P 


10 ma. 8 ohms 
50 ma. 208 ohms 
100 ma. 458 ohms 
200 ma. 958 ohms 
400 ma. 1958 ohms 


For milliammeters of other internal resistances, 
the following equation will give the proper value 
for P for any current range: 
(I — Im) BR. 
Rp = ———- — Rn 
Im 


where FR, is the required resistance, J is the de- 
sired full-scale deflection, J» is the full-scale 
reading of the milliammeter alone, R, the resist- 
ance of the calibrated shunt, and R,, the internal 
resistance of the meter. 
















































































eg 
| 2A35 
“9 563s and S73 
=> 
= 


FIG. 2—SPEECH AMPLIFIER, MODULATOR AND 


Ci, Co—.001 pfd. 
C3—25-ufd., 25-wolt electrolytic. 
C4, Ca, Ce—.1 pfd. 
C?1—8-ufd. electrolytic. 
Cs—.1 ufd. 
Co, Clo—S-ufd. electrolytic. 

u, Ci2, Cis—.1 pfd. 
Cis, Cis, Cie —S-ufd. electrolytics, 500-volt. 
C —.01l-ufd. mica condensers. 
Ri:—100,000 ohms, l-watt. 
R2—1500 ohms, 2watt. 
R3, Ra—50,000 ohms, 1-watt. 
Rs, Re—200,000 ohms, 1-watt. 
R7—10,000 ohms, 2-watt. 
Rs, Ro—200,000 ohms, l-watt. 
Rio, Ri: —500,000 ohms, I-watt . 
R12—100,000 ohms, l-watt. 


To Mod A 
800 se — 
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SPEECH-AMPLIFIER POWER SUPPLY DIAGRAM 
Ri3—1500 ohms, 2-vatt. 

Ri4— 3000 ohms, 5wvatt. 

Ris—40,000 ohms, 24watt. 

Rie—50,000 ohms, 2-watt. 

P| —250,000-ohm (each section) dual potentiometer. 
P2—500-ohms, 10-watt potentiometer. 
P3—1000-ohm, 24watt potentiometer. 

Ji to Js, inc.—Single circuit-closing jacks. 
Je—Open-circuit jack. 

Il'1—Microphone transformer (W.E.). 

l'2—Audio transformer, 1:3 ratio. 

I's—Class-B input transformer. 

Ts—Class-B output transformer. 

Is—7.5-~wolt filament transformer. 

Te—Power transformer, 250 watts, 600 volts c.t. 
RFC—8 mh. r.f. chokes. 
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t cord is inserted in the voltage 








sleeve is already grounded on the jack in the 














jack, J, 5-ohm shunt is removed and the aluminum base. Since grid voltages are negative 
series enter the circuit. Since one milli- above ground and plate potentials are positive, 
amt ways deflect the meter to full scale, the polarity reversing switch SW, gives the 
and through the thousand-ohm resistor correct deflection without changing the plug 
Riv hen one volt is applied, the meter connections. 
will ling one volt at full scale. Three On this test panel are located the two buttons 
t} r for starting and shut- 
a 3 ting down the trans- 
Wi mitter. This opera- 
amt tion is accomplished 
and by a small reversible 
ara a.c. motor. The ac- 
TI tual switching is per- 
formed by a three- 
itse way key switch to 
intr which the control 
bh buttons, motor, pow- 
res er line and power 
ti transformers are so 
fr connected that when 
ue the switch lever is 
down the power is 
the P®l Ty7E FINAL AMPLIFIER UNIT WITH TWO 261-A TUBES!» When in the neu- 
t jack in IN PUSH-PULL tral position the 
t r test An unusual feature of this amplifier is the coil assembly,tank power is applied to 
TI Itage and antenna coils being constructed in one removable unit. the filaments, and 
The bias rectifier is in the shield can to the left of the neutral- : ’ ‘ 
mOMO ising condenser. when in the up posi- 
side ter and tion the plate power 
the Ws connects the other side to is applied. The motor connections are likewise 
na n reading grid voltages the tip of changed so that when the transmitter is in full 
t] to the voltage source and the operation, pressing the stop button will reverse 
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rEST PANEL WIRING 


A l.c. milliammeter is used for multi-range 
urrent measurements. 


iammeter. 
pP— potentiometer (see text). 
R ms 
R 
R 
R, 
R 
R 
R 
R ‘ 
R ztt 
J ircuit jack. 
j jac 
s toggle switch. 
‘ tary switch. 
Ss toggle switch. 


the direction of motor rotation, thus shutting off 
plate and filament power. The switch is operated 
by a six-inch hard-rubber disc having a pin in its 
periphery which engages with the switch lever. 
The disc is belt driven by the motor, the speed re- 
duction being 20 to 1. A variable resistance in 
series with the motor field used for the starting 
direction permits further reduction of speed so 
that the time delay between application of fila- 
ment and plate power can be adjusted to any 
practical value desired. No resistance is used in 
the reversing field winding, so the transmitter 
shuts down rapidly. The motor automatically 
stops itself when its operation is completed. 
Extensions from the two control buttons are 
mounted on a small panel on the side of the re- 
ceiver table. With them is a small rotary quick- 
acting snap-switch for break in. Operating this 
switch operates a relay which opens the plate sup- 
ply of the oscillator and opens the primary of the 
high-voltage transformer. A 44-watt neon lamp 
shunts this switch and acts as an indicator to show 
when the transmitter is in the operating condition. 
When the switch is open the voltage across it lights 
the neon lamp, showing the transmitter is idle. 


OPERATING NOTES 


Crystals ground for the 3500- to 4000-ke. band 
are used for work on all frequencies. On 3.5 me. 


(Continued on page 98) 
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More on the Practical Operation of 
Transmitting Antennas 





Impedance Matching and Directional Features of Harmonically- 


Operated Long-Wire Types 


By W. S. Potter,* W8CLY, and H. C. Goodman, ** W8BOG 


L.THOUGH much information has been pub- 
lished recently on the subject of trans- 
mitting antenna systems, little has been 

said concerning certain practical aspects involving 
the radiator itself. It is the purpose of this article 
to attempt, in a measure, to explain something 
of the theory involved insofar as it affects prac- 
tical antenna erection and operation, particularly 
for harmonic operation, and to describe practical 
checks on the performance such that we may 
realize still greater effective radiated power per 
transmitter watt. The introduction of mathe- 
matics into the discussion has been purposely 
limited to simple algebraic expressions and these 
have been used only where they are essential. 


RADIATOR LENGTH AND IMPEDANCE 


We know that an r.f. transmission line, to func- 
tion most efficiently, must be terminated in its 
surge impedance. In order to realize proper 
conditions of match in terms of power transfer, 
the terminating impedance at each end must 
appear to the line not as a complex reactive 
impedance but as a pure resistance. In other 
words, the algebraic sum of capacitive reactance 
and inductive reactance at the antenna end as 
well as at the transmitter end must equal zero; 
that is, the reactance of capacity must equal in 
magnitude the reactance of inductance. 

Now, without delving into complex calcula- 
tions, we find that if we have an impedance Z, 
then 

Z= /X*?+ RP (1) 


Supposing resistance R equal to 73.2 ohms, as in 
the case of a half-wave radiator, and inductive 
reactance X equal to 42.5 ohms, we can determine 
Z by substituting in (1 
Z = </(42.5)? + (73.2)? 
= 84.5 ohms (reactive) 

But we have a value of inductive reactance in our 
calculation and we want Z to equal only a value 
of pure resistance. We can again bring Z equal 
to 73.2 ohms (the non-reactive value) by decreas- 
ing the value of the inductive reactance (positive) 

*400 North Lexington Ave., Pittsburgh, Pa. 

** 125 South Graham St., Pittsburgh, Pa. 





or by increasing in the correct amount the value 
of capacitive reactance (negative). 
Let Xz~ = Inductive reactance 
Xc = Capacitive reactance 


X=Xi— Xc 2 
If we satisfy X = 0 
then Z= R, from (1) 
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FIG. 1—THE IMPORTANT CURVES FOR HARMON- 
ICALLY-OPERATED HORIZONTAL ANTENNAS 
Curve A shows the variation in radiation resistance 

with antenna length. Curve B shows the power in the lobes 

of maximum radiation for long-~wire antennas as a ratio to 
the maximum of a halfavave doublet antenna. 
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The fact that in practice we can so juggle the 
reactive component of a complex impedance by 
tuning, and do so quite accurately, without 
worrying about the definite values we are sub- 
tracting or adding, accounts for the comparative 
ease with which we may arrive at a perfect or 
near perfect match at the input terminals of our 
transmission line where we can use a coupling 
circuit or matching network which accomplishes 
just what we have described above. Anyone 
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a transmitter matching network 
can j y—but with some slightly greater 
expe f effort—match the remote end of 
he untenna, which is after all the 
nd the one at which the greatest 

loss yecur. 
7” m at the radiator end is one which 
i ng alteration in the electrical ele- 
mer re causing said radiator to be 
some does not serve as a purely re- 





istics, etc. However, in general the self- or effee- 
tive impedance of the radiator is governed by 
its radiation resistance, affected by its length, 
its height above ground, conductivity of the 
earth, proximity to supporting fixtures and other 
objects including feeder systems. Fortunately 
for conditions ordinarily encountered at frequen- 
cies commonly used (excepting those above 20 
mce.), only the radiation resistance and the height 
above ground need be considered. We may, with 
these facts in mind, equate 

















Za = Zr+ Ze (3) 
where 
Za = Self-impedance of the ra- 
diator 


Zr = Radiation resistance 








Zc = “Correction impedance,” 
which is necessarily a function of 








height and other factors. 
Now radiation resistance Zp is 





a property attributed to a radiator, 





which multiplied by the current 
squared gives the value of the total 








radiated energy. Its value is deter- 








| 
2 9 | ; i | mined by the effect of surrounding 
F 3 4 5 6 objects, including the earth. 
CINE SPACING AY NES Thinking further about the whole 
FIG RACTERISTIC IMPEDANCE VS. SPACING OF CON- matter of self-impedance leads us 


RS FOR OPEN-WIRE TRANSMISSION LINES 
r No. 14 B & S copper wire, Curve B for No. 12 and 
10 


sist r the line. Even the transmission 
tentially has the rating of an 
AA rmer is in Many Cases not even & 
r, simply because the radiator 

er a little bit short or long for its 
part In such cases the radiator would 
ser nate the transmission line, not in 
its s lance, but in a value of Z which may 
be f and which, in fact, is a complex re- 
act y. We must have a purely resistive 
load transmission line—and we can get it. 
Rig and now, we had better qualify that 
stater ut the radiator “a little bit short or 
a litt g.”’ Sounds simple, doesn’t it? We 
can c ir radiator self-impedance to match 
our lir st shortening or lengthening it—and 
we c juite easily just when we have it 


Bu ere are a few important considera- 
tior should at least think over before 
we g the roof. Turn back to the example 
ust iation (1) and look at the values 
give! re actual quantities involved in one 
case, r at the electrical center (current 
antit in ideal half-wave radiator. But 
there ny factors which determine precisely 
the « mpedance of a practical radiator. 
To | n order of their importance would 
requir ete data on given location, with 
some lige as to its geophysical character- 


to the effect of inductive and 
capacitive coupling between the ra- 
diator and the above-mentioned 
adjacent objects and the earth. This quantity, 
which we have designated Zc, is made up of a 
complex array of mutual impedances which we 
will not attempt to evaluate. Rather, we shall try 
to correct for their presence by simple experi- 
mental means. They do not in actual practice (at 
frequencies below 20 mc.) generally exceed values 
of several ohms per half-wave section in any ra- 
diator. In long-wire radiators Zc becomes an 
important quantity, however, because of the mu- 
tual impedances of adjacent half-wave sections; 
but even here we can correct experimentally for 
discrepancies they introduce. Therefore we shall 
not attempt any absolute evaluation of Zc. 

The foregoing shows that an ideally situated 
half-wave radiator will have a self impedance 
which will be the practical equivalent of the value 
of its Zr (shown on the curve A of Fig. 1). Then 
Za = Zr. By the same course of reasoning, an 
ideally situated long-wire radiator will have its 
Za = Zr, with the factor Zc brought into the 
picture because of the effect of each half-wave 
section (element) on the others. Curve A of Fig. 1 
shows the relation, antenna length vs. radiation 
resistance, which is useful for recommended and 
ordinarily attainable elevations.! The radiation 

1See, “‘Development of Directive Transmitting An- 
— Carter, Hansell and Lindenblad, Proc. I.R.E., 


The figure is reproduced from this paper by permission 
of the secretary of the I.R.E. 
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the total power radiated divided by the current at 
a current antinode, indicate the effective load 
resistance foralinecoupledintothe 
radiator at a current antinode. This 

















will be brought out further in the ?°>—7—~7— 
practical design to be described 19 - 
later. Curve B of this figure indi- 5 

cates the power radiated in the || ¢ Bs 
directions (lobes) of maximum radi- Is | 
ation with harmonically-operated wT 
long-wire antennas, compared with ‘“>-’y—- 
the power in the direction of maxi- — ,3}-.»;— 


mum radiation with a simple half- 
wave (doublet) antenna, the total 1& 
antenna power being the same in 





resistance values of this curve, each representing 
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we must be sure that the shunt value remains 
constant throughout the whole series of measure- 
ments. Our process of “‘juggling’’ resolves itself 
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each. This involves directivity, as = '—— peak as a 
will also be brought out in the design a > = s J i ew | 
. 50 160 170 180 90 200 210 220 230 240 250 
to be described further on. Z IN OHMS 
MATCHING RADIATOR AND LINE FIG. 3—SPACING VS. CHARACTERISTIC IMPEDANCE FOR DE 
SIGN OF QUARTER-WAVE MATCHING SECTIONS USING 


Correct dimensioning of the radi- 
ator to give the proper impedance 
match to the transmission line for one particular 
frequency, particularly with long-wire antennas 
harmonically operated, is probably the one point 
where seemingly the least attention has been 
focused. A potentially good system with improper 
termination gives rise to all sorts of troubles, 
among which are induced r.f. in the speech equip- 
ment, ditto in the lighting and telephone circuits, 
poor transmission line efficiency with standing 
waves thereon and radiation therefrom, and a 
host of others. 

By simple manipulation of the length of the 
antenna we can correct for discrepancies, making 
the quantity Za purely resistive, and hence pro- 
vide a correct load for our transmission line. We 
could calculate for phase angle, etc., in a radiator 
where ZA has a reactive component and hence 
approximate the correct “juggle” to be made in 
terms of C and L necessary to make the reactive 
component equal zero. This is somewhat labori- 
ous, however, and only gives approximate results 
for practical antennas. Better, we can make our 
corrections experimentally by measuring condi- 
tions in our transmission line and in the radiator 
itself. The transmission line is the most logical 
point of attack for this check and, as a matter of 
fact, the antenna readings may be neglected with 
little thought as to error. 

Conditions of current distribution and balance 
in transmission lines form a reliable and easily 
obtainable indication of the correct termination 
thereof. Therefore all we need to do is provide a 
means (meter) for indicating the magnitude of / 
throughout our transmission line. A r.f. current 
meter, with suitable shunt for the power used, is 
the most practical device. The shunt may be a 
portion of the transmission-line conductor. But 


2 The “trolley-type” measuring method described by 
Redgrave in Nov. 1934 QST is suggested. 





¥%4-INCH DIAMETER TUBING 


into experimentally shortening and lengthening 
the radiator (when it is in its operating position 
and with the transmitter frequency constant) 
until the current distribution throughout the line 
is uniform and the magnitudes in each conductor 
are equal. It is a practicability for most any loca- 
tion to reduce standing waves to negligibility and 
to realize current balances of within 2%. These 
conditions give rise to very little reflection loss 
and the whole system operates well. If the radia- 
tor is excited from any point other than at one 
end (Zepp feed), the alterations must be made 
simultaneously at opposite ends, keeping in mind 
that additions or subtractions should be made 
proportionately to the length either side of the 
point of connection with the transmission line. In 
other words, we maintain the electrical symmetry 
of the radiator. It will be found that perfect 
physical symmetry in certain radiators which 
may be tilted, or influenced more greatly at one 
end than the other by surrounding objects, is not 
in order. Most cases for long-wire radiators show 
an increase in length over what would be as- 
sumed to be correct. This is an acceptable condi- 
tion and is due to the presence of Zc; we have 
added inductance to make Z4 = Zr because Zc 
was of a somewhat capacitively reactive value. 
Choice of the type of transmission line is a mat- 
ter for the individual to decide. In general a two- 
conductor open-wire line is the most inexpensive 
and probably is more efficient than any with 
which we are familiar, excepting only the co-axial 
conductor system which will probably find mani- 
fold applications in the near future. Transposed 
lines are not to be considered where maximum 
efficiency is to be realized, except for short line- 
length applications. (This statement is not in- 
tended to condemn transposed lines; but their 
efficiencies have been shown to be generally lower 
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ght open-wire line of equivalent spac- 


ing offer difficulties in measurement.) 
Surg neces of open wire lines may be com- 
put values obtained considered correct 
for ment of a relatively low-impedance 


The equation 


Zs — Zi Zo 6 


expresses the relation of the surge impedance 
Zs) of the quarter-wave section to the values 
appearing at its terminals (Z; and Z)). This trans- 
formation is accomplished by utilizing 
the properties of a quarter-wave tuned 
(resonant) line. (There is a standing 











wave on it.) It may be observed that 
all quantities involved may be calculated 











for a given situation. In actual practice 





the only factor in the entire system 
which may have to be altered from the 
computed value is the radiator length, 








experiments indicating that a change of 
10 percent in length of the quarter- 
wave matching section has little effect 








on the entire system. This may be ex- 





| plained satisfactorily by several lines of 
reasoning which will not be included 





| here. 
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To facilitate design, curves have been 
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‘NTENNA LENGTH, /N WAVELENGTHS 


FIG VING 
ol AVE 
OF VARIOUS LENGTHS 


_¢ r a transmission line impedance (Z;) of 440 ohms, 
Curt ) ohms, Curve C for 580 ohms and Curve D for 600 


the familiar relation 
S 
D 
\ Surge impedance of the line 
Spacing center to center of conductors 
Diameter of conductors 


r Fig. 2 show values of Zs for No. 10, 
N No. 14 wire for various recommend- 
ed In open wire lines Zs is generally 
limit lues between 400 and 600 ohms. 

R f-impedances always turn out to be 
some ver in value than the surge imped- 
of our practical lines. Methods of 
cco! g a match have been described pre- 

u ne of those methods should be 


ir 





select writers have found that the method 
inv ise of the large-diameter conductor 
quart matching section * gives excellent 
perfor for any antenna configuration. 
TI nsiderations bear out the fact that 
it apy 3 the ideal. Its application will 
dou mited to the higher order of fre- 
que! 7 and 14 mce.), because of size and 
weigl lerations, but its use is more than 
just erms of results. 
3 ? “ 


\ f ds previously described are summarized 
with r the article, “Getting Codperation in the 


Ante by W. J. Goodell, Feb. 1935 QST. 
‘ Glover, “A Practical Transmiasion-Line 
Syat let Antenna,” QST’, Jan. 1934. 
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THE CORRECT SURGE IMPEDANCE OF 
MATCHING SECTIONS FOR RADIATORS 


o}——___ 


drawn which show actual values as to 
impedances, spacings and the relations 
existing between feeder line, matching 
section and antenna in various com- 
binations. Fig. 2 shows the relation of 
spacing to Zz in open wire feeder lines 
for No. 10, No. 12 and No. 14 B&§ 
gauge wire. Fig. 3 shows the spacing 
versus Zs for quarter-wave matching sections. 
Fig. 4 shows relation of Zs of matching section to 
antenna length for four different practical lines. 
The reader will doubtless find use for them. 


A PRACTICAL EXAMPLE 


Suppose we decide to erect a two-wavelength 
antenna for the single frequency of f = 14.2 me. 
and we want to excite it using a quarter-wave 
matching section. Its approximate length per 
half-wave by computation is 33 feet, using 
468/fme = length in feet.° Multiplying 33 feet by 
4, the approximate total length is 132 feet, since 
we have four half-waves. When cutting the wire 
remember that corrections in length probably 
will have to be made so we had better allow about 
6 feet additional for alterations. Loop the excess 
wire through the terminal insulators and twist 
around the conductor so that none hangs free. 

Now for locating the antenna. Considering the 
advantage of long-wire radiators with respect to 
power ratio, as shown by Curve B of Fig. 1, at- 
tention should be directed next to the resulting 
directive pattern. We would not want to erect a 
beautiful long antenna that had considerable 
time and effort expended in its construction, only 
to find afterwards that our radiation lobes were 
aimed to some iceberg up in the Arctic Circle and 





5 This gives an approximate length based on average dats 
for typical antennas. See The Radio Amateur’s Handbook, 
Chapter Twelve. 
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down toward the south-east Atlantic Ocean 
where only a few scattered pieces of drift-wood 
are to be found. The chart shown in Fig. 5 will at 
a glance give the information we desire for radia- 
tors as long as 8 wavelengths.® The angles of 
maximum lobes are shown for one quadrant of the 
horizontal plane but correspond for the other 3 
quadrants. They also hold approximately in the 
vertical plane for wires a half-wave (35 feet or so 
at 14 me.) above ground. Remember that the 
longer the wire, the lower the angle of radiation. 
This condition is to be desired where we want the 
most miles per watt on the higher frequencies, as 
most of us know. 

If it is desired to concentrate the signal into 
some particular location, or several of them, we 
should first of all determine the direction of the 
path to this remote point via the great circle 
route—which is not as it would appear on the 
ordinary map. The best and easiest way to do 
this, without resorting to spherical trig, is to use a 
globe. Our directions can be determined readily 
by stretching a piece of string between the trans- 
mitting location and the receiving points, and ob- 
serving the angle between the string and 
the latitude or longitudinal line which it 


Fig. 3, we find the center-to-center spacing of the 
14-inch tubing must be 1.56” (19¢”’). 

The next step is to put everything in place and 
prepare to measure current conditions in the line, 
the quarter-wave matching section being at- 
tached to the radiator at any one of the current 
antinodes; that is, at a point an odd multiple of a 
quarter-wavelength from one end. 

Preliminary readings may be taken at 2 points 
one-fourth wavelength (16.5 feet) apart along the 
line and final readings should be made at several 
additional locations. The relative values of cur- 
rent should be observed in each conductor at 
points equally distant from the transmitter to de- 


90° 








crosses. This being done, we should next 
find our local true north bearing, from which the 
others can be located. 

Right here it should be emphasized that care 
should be exercised in figuring directions. It must 
be emphasized that great circle paths differ con- 
siderably from directions as they appear from the 
ordinary map. For instance, those of us in and 
near New York City (or Washington, D. C.) who 
put up horizontal doublet antennas lining up 
north-south and having 90° lobes pointing east- 
west would find our signal maximum in southern 
California for the west, and in the northern part 
of Africa for the east. In the above-mentioned 
locations, transmitting to hit central Europe we 
should aim one lobe of our pattern approximately 
50° north of east, thus putting our western maxi- 
mum about 40° south of west. This matter of 
signal paths should be carefully considered when 
planning any directional system, because other- 
wise large errors in angle at the transmitting loca- 
tion may result and impair results considerably at 
the receiving end, especially where continent-to- 
continent communication is contemplated. 


THE FEEDER SYSTEM 

Assume we have No. 10 wire spaced 2 inches 
center-to-center in our line running up from the 
transmitter. Curve of Fig. 2 shows the surge im- 
pedance of such a line to be 440 ohms. Since we 
are using a radiator of two-wave length, we look 
at curve A of Fig. 4 and see that the Zs of our 
quarter wave-length matching section should be 
220 ohms. From this value, using the curve of 





® See also Figs. 9 to 13, inclusive, of the article referred to 
n footnote 3 
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Antenna Wire ~ 


FIG. 5—THIS CHART GIVES THE ANGLES OF MAX- 

IMUM RADIATION, MEASURED FROM THE LINE 

OF THE ANTENNA, FOR ANTENNAS OF DIFFER- 

ENT LENGTHS IN TERMS OF THE OPERATING 
WAVELENGTH 


The angles are shown for one quadrant but correspond 
for the other three. The relative lengths of the extended 
solid lines indicating the angles of maximum lobes show 
power ratios compared with the maximum for a half- 
wave doublet (90°). 


termine possible unbalances. Differences will 
doubtless exist from point to point on a given 
conductor indicating standing waves. An unbal- 
ance in line current will indicate qualitatively 
whether the radiator electrical lengths either side 
of the matching section are correctly propor- 
tioned. If no unbalance is in evidence, the addi- 
tions and subtractions performed on the radiator 
should be made in the same ratio as the number of 
quarter-wave lengths either side of said matching 
section until there are no standing waves. Some 
experimentation will indicate which way the 
lengthening and shortening processes must be car- 
ried on. After several changes the length of 
radiator will be found which will satisfy the con- 
dition of correct current distribution in the line, 
which condition indicates a nearly perfect match 
at the radiator. Variations in corrected length of 
radiator from the calculated value are to be ex- 
pected. Also, conditions of physical assymmetry 
are common. These are results of the several fac- 
tors discussed previously. 

Having considered only the horizontal radia- 
tion pattern in connection with directivity, let us 
now consider how we may better the signal still 
more in some particular direction. If we tilt our 
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res in the antenna self impedance. 
be checked finally for maximum 


pulations of patterns and angles of 


suggests further investigation of an- 
use of reflectors, and other varia- 

h many interesting papers have been 

e writers wish to acknowledge with 
material obtained from the footnote 


he lower end being toward the desired 
ve can lower our angle of effective radi- 
rand in most cases find an angle in the 
which will provide a much better 
one direction. This should be done 

y, preferably while an observer is 
signal at some remote point in the 
tion. Remember here that chang- 
tenna height will again introduce 
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A Tug at Your Memory 


By John C. Flippin, W4VT* 


in the shack of the university radio 
burned low and _ conversation 

i. Every now and then someone 
tily. The hands of the old clock pointed 
tes after two, yet half a dozen seniors 


for the fire was magnetic, the walk 


dormitory and fraternity houses 
night was cold. Lazy, feathery 


rinning to drift down at midnight, had 


. fine, peppery mist swirling in from 
nd the wind moaned down the chim- 
rdences. 


hgate stood up and stretched. 


1 mugs in church,” he grunted, looking 


is overcoat. 

minute. I will let you walk with me. 
ur big feet off me!” 

n, where are the earmuffs?” 

re, sir.” 
m on at once. Anybody would think 
modesty at all.” 


! Get up!” 


Ivy 


a shadowy corner, a group of fresh- 
n listening in respectful silence. Now 
ter a discreet interval, and removing 
1e caps from their hip pockets placed 
lly on the backs of their heads. Be- 


tood a little fellow who was busily en- 
rapping a rather frayed scarf around 





ctaw Ave., Memphis, Tenn. 


his small neck. Judging from his stature he could 
not have been much older than fourteen, and he 
looked very small and out of place beside them. 
The shadows from the fire treated mercifully the 
worn places on the elbows of the coat which was 
so obviously designed for a larger occupant; they 
shielded understandingly the worn, cracked 
shoes with the scuffed toes. 

His name was Jim. Nobody knew much about 
him except that he lived up in town some where, 
and that every Saturday night he appeared at 
the shack, slipping quietly into a seat amid the 
shadows in the corner, and listened with rapt 
attention to every word that anyone uttered. 
He always stayed until the group of fellows 
broke up. Jim replied feebly and shyly to those 
who would talk to him, apparently embarrassed 
at the attention. His face and hands were very 
thin and his eyes were very bright. He was a small 
outsider looking in on a gathering with which he 
could join only in spirit. College would never 
be for Jim. 

The wind whined savagely. A flurry of snow 
beat a faint tattoo on the window. 

“Ouch!” muttered Ivy. “Listen to that!’ 

Jug cast his gaze around as he pulled on his 
gloves. The staccato clatter of the keying relay 
in the adjoining room reminded him to caution 
Parkes about playing the end of the band too 
closely since the multivibrator was down for 
revamping. Turning back, his glance rested for 
an instant on Jim stretching his hands out to 








QST for 








stri 








‘ional 
Oct. 


Per- 
stort- 


» the 
ency 
1931. 
s for 
R.E., 
(Me- 


Mc- 


his 
lay 
tion 
too 
for 
for 











give them a last warming. Something about the 
little fellow’s appearance arrested Jug’s atten- 
tion. Maybe it was the tattered edge of that 
scarf about Jim’s ears. 

“What do you say over there, sport 

Jim didn’t notice. 

“You over there by the fire! Got a way to get 
- 

Jim looked up, and saw Jug looking at him. He 
straightened up quickly and thrust his hands into 
his coat pockets. 

“Sir?” 

“Got a ride into town with somebody?” 

“No.” 

“What are you going to do—walk?” 

“Yes,” answered Jim. 

“Pretty long way, isn’t it?” 

A pause. 

“Not so much.” 

Jug embarrassed Jim a great deal, because Jug 
was the chief operator and wore sterling crossed 
bars of chain lightning on the shoulder of the 
navy blue jersey. There was no greater this side 
of Heaven, save perhaps the three comprising 
the transmitting staff. 

Jug shoved his pipe in his mouth and turned 
the bowl down. He squinted up at the clock. 

“Hold on, frosh!’’ 

He pulled off his gloves and searched in his 
hip pocket, producing nothing but a handker- 
chief and a crumpled pack of cigarettes. 

“Can’t find ’em. Listen! You know where the 
Sigma House is? OK—you go over there and look 
around in the back. My iron ought to be there, 
but if it isn’t, get any of them that will start. 
You know mine?” 

“Yes, sir.”’ 

“Look around in the front seat and find you 
a hairpin or something and short around the 

switch under the dash. You know?” 

"Yes, sir.” 

“And hurry up, frosh!” 

Rather bewildered, Jim listened. 

“T can get there all right,” he said finally. 

Jug grunted and sat down. 

“Where do you live in town?”’ 

“Er—down by the depot. The third house 
from the corner.” 

“Guess you know all the trains.” 

“T guess so. The freights make an awful lot of 
QRM when I’m trying to listen.” 

Jug stuffed his pipe slowly and extracted an 
ember from the hearth. 

“You one of these amateurs, too?” 

“Yes, that is—I mean, I have a station, but 
it’s not much good, I guess.” 

A flicker of surprise crossed Jug’s persistently 
sunburned countenance. 

“Didn’t know there was another station within 
fifty miles of here,’’ he admitted. ““What do you 
use? Never heard you.” 

“A 201-A,” answered Jim. 


9) 


The rectifiers down below howled faintly. 

“Any DX?” asked Jug, quizzically, glancing 
at the little chap out of the corner of his eye. 

“‘No, I—you see, I never worked anybody.” 

“‘What’s the trouble?” 

Jim stopped the nervous movements of his 
small hands and wiggled his thumb, just to see 
if it would wiggle. 

“T don’t know.” 

“Just don’t come back, eh?” 

ie 

“Call many of them?’ 

“Yes, I—well, I call a lot of fives and nines and 
fours.”’ 

“Sure you’re in the band?” 

at Nag 

“How do you know?” 

“IT cover up my receiver with a cracker box 
and then I can hear the transmitter. After I 
take off my receiving aerial,” he added. 

Jug looked at Jim for an instant, and then 
gazed again into the fire. There was a pause while 
Jim twisted his small, thin hands nervously. 

“I know it’s putting out,” said Jim, faintly, 
“because I get a burn.” 

“Burn, eh?” 

“Ves,” 

“Just don’t come back.”’ 

“No.” 

The pity of it. 

“Much of a burn?” 

“Well, I can feel it on the back of my finger.” 
Jim held up the radio frequency detector. 

“How long have you been trying to raise 
them?” 

“Since about May 

“Nine months.” 

“Yes,” answered Jim, after a pause. 

Jug exhaled a cloud of smoke through his 
nose and regarded the fire. Some game, this! 
Nine months and never a break. 

There was a dull rattle of contactors down 
below, followed by a volley of clicks in the ad- 
joining room. 

‘What made that?” 

“Sounds like he switched in the ‘7’ 
meter rig.” 

“You mean he’s using another set, now?” 

“Just the amplifier. Switched over the exciter 
from the 80-meter to the 40-meter amplifier.” 

“Oh!” 

“Sit down! Sit down! Make yourself comfort- 
able. Guess it’ll be about fifteen minutes, yet.” 

Jim slid cautiously into the nearest chair 
Suddenly he turned and regarded Jug inquiringly. 

“Would you mind—I mean, would it be all 
right if I looked in there?” he asked, pointing to 
the transmitter room. 

“Sure! Go ahead. Help yourself. Wouldn’t 
get too close, though, to the one nearest this 
side.”’ 

Jim opened the door cautiously and craned 
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the forty- 
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eck. He stood transfixed for long 


whispered. 
| right?” Jug asked, pulling his pipe 
blowing through it with two short 


iid Jim again. 
nutes passed with only the wind, the 
and the keying relay breaking the 


ed at the swirl of smoke ascending the 
ck throat of the chimney, and his 
travelled back to a day—so long ago, it 
hen that UV-202, its plate glowing 
rought the antenna ammeter to life. 
lled, the pointer moved over about a 
of an inch, but at the time, it 
a foot! 
that red-letter day. He had just 
). It was just one of many scores of 
was nothing to distinguish it from 
rs except that on this occasion 9EKY 
came back. The wild shout that 
gardener, the chauffeur, and both 
hless to the sanctum over the garage 
they feared, Mr. Edward Southgate 
s mortal shock from his peculiar 
n of wires and sparkling Mason 
but merely the result of Mrs. South- 
ingest son making contact number one 
ty bottle! 
d at Jim standing in the door. The 
The worn old overcoat hanging 
from his small body. 
he code pretty well?” Jug asked, rising 
| returning the tobacco pouch to his 


copy pretty well?” 
ll, I guess I can copy ten words a 


go upstairs?” 
ee the operating room?” 


he way with Jim following at his heels 
ughs escaped Jim at the top of the 
alarm possessed him that he would dis- 
perator. He tiptoed in behind Jug, his 
radiant with excited expectation. 
y, Jug?” 
hunk. How goes it?” 


you working now?” 
r 7005. Don’t worry, it’s inside.”’ 
u check it with the oven?” 
t’s right on the line.”’ 
lleyes. He looked at the Single-Signal 
the typewriter, at the 100-ke. sec- 
quency standard, at the steel front 
nel alongside the operating desk. The 


rass handwheel on it. The meters. All 





the relays in the back. The lacing on the cable 
runs. Resistors standing upright in groups. 
Jim’s excited inspection saw it all! 

“Anything coming through?” 

“Few. Good many VK’s and ZL’s. Heard 
J2GX a minute ago. May be pretty fair later on.” 

Jug rested his elbows on the operating table 
and said something to Collier Parkes. Jim didn’t 
hear. Jim was busy. He was looking intently ata 
Kleinschmidt perforator partially disassembled, 
wondering what manner of thing it was. 

Parkes grinned. 

“Sure! Sure!” 

Jug’s voice dropped lower. 

“No,” said Collier, “I got one with K6BAZ 
in fifteen minutes. Plenty of time for that, 
though. You go ahead while I go out here and 
look up another pad of message blanks—or some- 
thing,” he added. 

He disappeared, clattering down the stairs. 

‘“‘Want to listen in?’’ Jug asked, motioning to 
the receiver. 

Jim came over to the operating desk and looked 
at Jug, then looked at the receiver. A great fear 
came over him. It was too beautiful to get close 
to; the baffling controls marked “R.F. Gain,” 
“Selectivity,” “A V C” “Voice—C W,” and 
“Crystal Filter’’ were formidable. It was only to 
be looked upon from a distance. 

Jug pulled the swivel chair up with his foot. 

“Sit down. Sit down.” 

Jim let himself down slowly and looked around 
at the control panel. His elbow touched the shiny 
handwheel, and he hastily pulled it back, and 
then let it slide down again. This was real. It was 
not a dream. 

Jug tripped one of the switches up with his 
thumb and motioned to the knob in the center. 

“Turn that one.” 

Jim looked up at him inquiringly and touched 
the knob timidly. The shadow scale above it 
moved slightly. How easily it turned! Encour- 
aged, he moved it a little more. A faint hiss which 
had begun to evidence itself in the dynamic 
speaker was at that instant ripped asunder by a 
kaleidoscope of crisp, bell-like signals which 
caused the moving coil of the speaker to wiggle 
perceptibly. Jim looked at it quickly. The sound 
seemed to hit him in his stomach, like when the 
bass drum passed in a parade. Just listen! A pro- 
cession of grunts, drones and crystal ringing 
notes shrilled slowly by. 

“Slow! Slow! Back this way.” 

Jim turned the knob back. Gee! It turned so 
easily, just seemed to glide! Entranced, he 
watched the shadowy divisions and numbers slip 
across the sloping, ground glass window. Was 
this real? His elbow slid back against the hand- 
wheel inquiringly. Yes, it was real, all right. 

Slowly the dial moved back toward the 7000- 
ke. end. The terrific honk of W6’s tore through. A 
myriad of faint signals in between that a touch 
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of Jug’s finger on the gain transformed into ear- 
splitting intensity. 

“Whoa!” 

A faint lisping note. Jug brought it up to a 
good level. It seemed to stand out on top of all 
the rest, miraculously. The lisp increased in in- 
tensity. It signed. 

“Hear that?” 

Jim nodded. 

“Japanese.” 

Jim’s heart skipped a beat. 

“Go on.” 

The dial crept back up the scale. A terrific 
shot of 100-cycle r.a.c. A fluttering rattle. 

“Alaskan.” 

A hollow ringing crystal note with a peculiar 
wavering undertone. 

“Get this one.” 

It was a long, slow CQ DX. It signed. 

Jim’s hands were trembling. 

“KAIHR. Get it?” 

Jim nodded. 

“Philippines.” 

Jim’s trembling increased. 

The signal faded in slowly, dying away into the 
background roar, returning. 

Jim’s heart was pounding so hard it shook him. 

“Calling DX.” 

Thousands of miles of black, tumbling ocean 
intervened. Outside, the two great towers, out- 
lined irregularly in white, rose up and up into 
the swirling snow; downstairs the input reactors 
sang monotonously in the ghastly glow of the 
rectifiers. The filaments of the push-pull stage 
in the 7-mce. amplifier imparted a dull radiance to 
the polished edges of the neutralizing condenser 
dises. All were waiting, ready to hurl the dyna- 
mite. 

“AR,” grunted Jug, and with his thumb 
tripped a breaker closing switch at Jim’s side. 
“OK! Go after him! Use the straight key over 
there.”’ 

Little Jim was shaking noticeably. He reached 
hesitantly over the battery of Vibroplexes strewn 
before him and grasped the key knob. He felt 
paralyzed. An hour seemed to pass. Suddenly 
the knob gave. Awkwardly he sent “KA” and 
stopped. 

“What was his call again? Oh, yes—er.. . 

He began to call slowly and erratically. After 
a little he steadied a bit, but his heart was pound- 
ing so hard he couldn’t control his arm. He was 
trembling as with a chill. 

Downstairs, the pair of 204-A’s, no respectors 
of persons, fired skyward all the savage energy 
that 4400 volts could impart. At every closure of 
the relay, the burnished plates of the tank con- 
denser paled fitfully in the semi-darkness. 

“Give him a long buzz.” 

Jim heard, but couldn’t obey. The strength 
was gone out of him. Suddenly he found himself 
signing. He signed twice. K. 


” 





“Boy, you sure must believe in this signal all 
right,” grunted Jug, tripping the breaker release. 

For an instant only the background roar. Then 
the wavering drone started up. 

Calling them. 

“Well, what do you say now?” muttered Jug, 
glancing quizzically at Jim. 

He didn’t answer for a moment. Two large 
drops deposited themselves suddenly upon the 
log. 

A faint sob came from the little fellow. 

“I worked somebody,” whispered little Jim. 


Midwest Division Convention 
April 26th-27th at Des Moines, Iowa 
T= Hotel Savery is the place, and the Des 

Moines Radio Amateurs Association is spon- 
soring this convention. Frank J. Sadilek, chair- 
man, promises the biggest program ever given in 
any previous convention. Big-Shot Program 
Headliners; Prizes—Exhibits—Tours; R. I. Ex- 
ams and a Banquet de Luxe. The war cry is: 
Make your plans now! Make your plans now! 
And let the chairman at 4600 University Ave., 
Des Moines, Iowa, know that you will be there. 





New England Division Convention 
April 26th-27th at Worcester, Mass. 


HE motto of the Central Massachusetts 

Radio Association for this year’s convention 
is: “Hook up with me at Worcester—April 26th 
and 27th.” Those are the dates and the conven- 
tion committee would like to see you early at the 
Hotel Bancroft, Friday morning. Rain or shine 
it will be fair weather at the hotel and the com- 
mittee is looking forward to greeting the New 
England hams with the assurance that you will 
not regret your attendance. Special hotel rates 
and special train fares. Registration: Ladies, 
$2.50; hams, $3.50. For further information and 
advance registration write: D. 8. Bennett, Chair- 
man, 1 Germain St., Worcester, Mass. 


Dakota Division Convention 
May 3rd-4th-Sth at Minneapolis, Minn. 


NNOUNCEMENT! Announcement! Prepare 
+ yourselves, hams, for the big trek toward 
the West Hotel, Minneapolis, Minn., on the above 
dates and receive the cordial greetings of the 
members of the Minneapolis Radio Club and the 
St. Paul Radio Club, the sponsors of this con- 
vention. A program that will be of interest to all is 
being arranged with care to distribute technical 
talks, adventures of operators, the future of ham 
radio and Army and Navy meetings. The price is 
$2.25 per person, and a word to Rex Munger, 
General Chairman, 2484 University Ave., St. 
Paul, Minn., that you will attend will be appre- 
ciated. 
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929 WS8BQ was awarded fourth 
B the world-wide station description 

1id prize turning out to be ten 
buck t had cost me twenty for the batch 
of pl n to enter the contest, after some 
deey rthly calculating the prize winning 
statior | in order to lift the collateral the 
bank the 20 they so kindly loaned for the 
job. | ff the air resulted in symptoms of 
nostalg rebuilding was in order—and a lot 
of fur V all 


Tw named Lamb and Dudley came 
ut it 1929 QST with what they called 
vy Cost ’Phone and C.W. Trans- 

Design,”” which looked FB to 

learn later that they were all 


wrong rs of operation with the rig 
slight | proves this. In the first place, 
the ultra-modern; in the second, 


eff. t begin to de- 
scril ness. And the 


A. Modernized “Modern” Transmitter 


‘opular Low-Power 1929 Model Brought up to 1935 Standards in 
Design and Output 


By Herbert M. Walleze,* W8BQ 


Valspar varnish, both sides, and may be washed 
with soap and water to remove dirt that is bound 
to collect in time. 

In sawing holes in the thing, trying to decide 
where to put the one Weston I had, the thing got 
shot full of so many holes that the only thing to 
do was plug ’em up—with more meters. The top 
one is the antenna ammeter; center below, the 
final-stage input meter; next three in line, left to 
right, oscillator plate input, oscillator tank r.f. 
and buffer input meters. The three lower, left to 
right, are the d.c. high-voltage, filament voltage 
and the d.c. grid meter which may be switched to 
the voice equipment for measurements there. 

The knob below the antenna ammeter controls 
C of the antenna network. Collins should not have 
held out on us so long! I didn’t figure on that one 
in the original layout. Going on down the panel, 
the large dial, upper left, is on C;; that on the 
right, on the final tanks, C2. The 
small knob below M is for the 




































cost, ny ham cannot 
dup lay, modernized 
and e third the 1929 
$150 nd have an up 


should lose 


OVER 


I liagram of the 


riven in Fig. 1 
und how how it is 
put Don’t let the 
pict 1. Anyone with 
a litt n can better it. 
Tl nch-and-a-quarter 
oak nches high by 22 


wide p. The panel is 
ral, 48 by 22 
refused permis- 

sion tub for the pur- 
pose r the panel a lye 
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neutralizing condensers on one 
shaft. Just below it is a pilot 
lamp. The three National dials 
in line are, left to right, for the 
crystal selector switch, oscillator 
tank condenser, C4, and the 
buffer tank, C3. 

The lower-left knob is on the 
plate transformer primary rheo- 
stat. The next key switch is Sw3, 
to change M; to either plate 
supply. The center switch is in 
the main a.c. line, while the next 
key switch is Sw; or Mg, to change 
to either the 7.5- or 2.5-volt 
filament supply. The small switch 
just above the main line switch 
is the test switch across the 
keying relay. 

The whole transmitter frame 
is mounted on ball type rollers 
for easy moving. 


the finish, unless I 
aot tt sandpaper and THE INNER WORKS 
ste. resorted to. But “DON’T LET THE PICTURES Now if you will kindly step 
It’s a gosh-awful SCARE YOU around to the rear—or wait, I’ll 
7 oe —_ “— Trying to decide where to put oy}  « » oo a 
bor and grief. die ana'Glteun f tak edie ee * around. One second 
Let panel, after the shoe full of so many holes that the there is the works. Up at the top, 


. coat of clear only thing to do was plug’em up— mounted over the antenna am- 

—_— — with more meters 

e., West Hazel- Just how it’s built is described in 
detail in the text. 


meter, is the antenna net coil L. 
That top sub-base is 21 by 9 by 
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\y-inch bakelite. The upper side has the two 
Cardwells, C; and Ce, mounted thereon, along 
with the sockets for the tubes, the plate and grid 
r.f. chokes and the plug-in tank coil. That Card- 
well mounted directly on the panel? That is C for 
the antenna net. Now the under side of the top 
sub-base supports the neutralizing condensers, 
parasitic chokes and by-pass condensers. All of the 
conde nsers, you see, are driven by the dials or 
knobs with insulated couplings, since the panel 
is at ; ground potential. 














FIG. 

L—Antenna network coil. (See Coil Data for specifica- 
tions of all coils.) 
Li—Coupling coil. 
Lo—Final tank coil. 
L3—Buffer tank coil. 
L4—Oscillator tank coil. 
Ls—Oscillator cathode coil. 
C, Ci —500-pyfd. antenna coupling net tuning condensers 
(Cardwell). 
Co—300-pufd. final tank condenser (Cardwell split-stator). 
C3, Ca—100-pyfd. midget (Pilot). 
Cs, Ceo—0.006-yfd. 5000-wolt (Sangamo). 
7—25-yupfd. double-spaced neutralizing 
(originally 100-pufd. Pilot). 

Cs —0.002-ufd. 5000-volt (Sangamo). 
Co—100-pyfd. 5000-wolt (Sangamo). 
Cio—I -ufd. 500-wolt peoe r (key spark absorber). 
Cc 
4 


~ 


condenser 


—0.1-ufd. 500. line filter condenser. 


1—10-ufd. 2000-v. filter. (May be 4-ufd. for c.w. opera 
tion.) 
—2-ufd. 2000~. filter condenser. 


12—10-pfd. 500~. 

(3—4-ufd. 500~. 

Ch—60-h. 200-ma. tapped modulation reactor. 
Chi_2—5-h. 250-ma. filter chokes. 

Ch3—1/10-h. 500-ma. filter input choke. 

Ch4_s—15-h. 250-ma. filter chokes. 

Cha—I-h. 250-ma. key-filter choke. 

Fuse—250 ma. 

T—300~.a. h.v. transformer, provided with primary rheo- 
stat not shown (Acme). 


AO” 
2090) 


I\—5-v. 10-amp. rectifier filament transformer (home- 
: made). 

Ta —375-~. 250-ma. h.w. transformer (Amertran). 

l'3—5-~v. 5-amp. rectifier fil. trans. (home-made). 

I'4—7.5- and 2.5wolt 20-amp. fil. trans., with primary 


d rheo. not shown (home-made). 
T's—5S0-v. trans. to operate relay RL. 








I—COMPLETE CIRCUIT OF 


The next sub-base below is a duplicate of the 
upper one. Over here on the right is a socket and 
a plug-in coil, Ls, which is the cathode inductance 
in the Tri-tet. The original 27’s that the boys 
specified were used in the oscillator (push-pull) 
until that 59 found its way in there to replace 
them. While the 27 circuit did an excellent job, I 
couldn’t double frequency in it, nor in the p.p. 
buffer stage. Next are the two plug-in crystal 
holders. Yes, I made ’em out of hard rubber. They 
come apart easily, are dust proof and have a thick 


THE 

R—1000-v. meter _multiplie Tr. 

Ri —10,000-ohm 75-w. final bias res. 

Re—100,000-ohm 2004v. bleeder and voltage dwider for 
keying. 

R3—1000-ohm pot (key-spark absorber). 

R4—25,000-ohm voltage divider and bleeder. 

Rs5—50,000-ohm variable grid bias res. for buffer. 

Re—500-v. meter multiplier. 

5,000-ohm Sw. non-inductive 

oscillator. 

Rs—100-ohm 5-w. non-inductive. 

Ro—50,000-ohm S50-watt voltage 
keying relay 1. 

P.—12 turns, No. 16 wire 
around Rs, making up low- 
sitic chokes. 

RFC—Usual pieavound r.f. chokes. 

Sw—Main a.c. line switch 

Swi—Key switch on Me (to read either 7.5- 

Swe—Key switch for starting. 

Sws3—Key switch on Ms (to read 500 or 1000 v. d.c.). 

Suw4—S.p.s.t. switch to shut modulation reactor for c.w. 
work. 

Sws—Test switch on transmitter panel (shunts keying re- 
lay contacts). 

M—0-1.5 amp. r.f. meter (Weston Model 401). 

M)1—0-250-ma. d.c., final nou (Weston Model 301). 

Mo—0-50-ma. d.c., final grid (Weston Model 301) 

Ms—0-50-ma. d.c., buffer input (Weston Model 301). 

Mi—0-50-ma. d.c., osc. input (Weston Model 301). 

Ms—0-500 and 0-1000-. d.c. (Weston Model 301). 

Me—0-3 v. and 0-9 v. a.c. (Weston Model 476). 

M:r—0-I1 amp. r.f., osc. tank (Weston Model 425). 

RL—110-~. a.c. starting relay, rewound to operate on 50-v. 

a.c. (General Electric). 


TRANSMITTER 


R7—2 grid-bias res. for 


for 


l4-inch larger and mounted 
and high-freq. para- 


divider operating 


v. or 2.5-v.). 


RLi—Pony keying relay rewound to operate on 1 ma. off 
osc. plate supply. Coils stripped and random 
wound full with No. 38 s.c.c. 
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to help maintain a more even 
perature. Then there is the 59 Tri-tet 

t at 350 volts on the plate with 25 
plug-in tank coil is next. Yes, it’s 


re on 234-inch long by 2-inch diam- 


tubing, */ieinch wall. I grooved 
the lathe, stretched the wire and 
under tension—and it stays put. 
plugs and jacks can’t be beat for 
| positive action in changing coils. 
nute! Ask questions after. You will 
lied up. 
two tubes are the buffers. Just 
ll; and boy, do they buff! What’s 
out a flock of r.f. volts to hustle 
they are dead easy to drive. 46’s? 
24’s cost less, don’t have to be 
ily require around 5 or so r.f. volts 

and have a gain of something like 
current, you'll notice, is around 45 
sir at the same 350 volts as on the 
lon’t see the plate current trying 


J and 
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w0rr 
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e time. That makes for high stability 
need for temperature control, other 
heavy-electrode method pre- 
ned and a huskier rock to guard 
». Using some of the new AT cuts 
stability is exceptionally satis- 
ugh these X cuts hold very nicely, 
en doubling. 

I want to mention, before we go 
three knobs along the rear edge 
y control the two potentiometers 
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COIL DATA 

L—35 t. No. 16 enam., 2” dia., spaced 8 t. per inch. Tapped 
every 5 t. 

Li—} total number of total tank turns, in each case, spaced 
5 turns per inch and mounted inside Lz, in center. Dia. as large 
as possible, in this case, so as to give very close coupling. May 
be wound over top of tank winding, if more convenient, but 
provide insulation for twice d.c. plate voltage. Required only 
for p.p. final feeding an end-fed antenna. 


L2 13-4 a | 
Band, PA* 














Buffer and Osc. Tank ** Cathode *** 

















Me. 

1.7 24¢6’ dis. 48+. No. 24,24tperinch | None _ 
3.5 12t5’ dia. 24t.No.20,12t “ “63 t. No. 28 
7.0 12t3”dia. 12t.No. 18, 6t “ “28 t. No. 28 





14.0 6t3%dia. 8t.No.18, 4t “ | 


* Windings are all 5” long. The 1.7-me. ind. here is an old 
Benwood, 3.5 and 7 me. being R.E.L. 14-me. coil home-made 
of No. 8 aluminum wire. 
** All 2” long. 
*** All 134” dia., close wound. The cathode coils specified are 
for frequency doubling in the oscillator. These coils should 
be adjusted, a turn at a time, to fit crystal used, unless con- 
denser tuning is used. For fundamental crystal operation use 
coil form with jumper to short cathode coil socket. 

All buffer taps directly off each end. Osc. taps as follows: 
1.7-me., 8 turns each side center; 3.5-me., 4 turns each side; 
7-mc., 3 turns each side; 14-me. direct off each end. 


_10¢t. No. 28 











rig, though. 


R,, and the variable bias resistor, Rs. I have found 
it absolutely necessary to use this method of 
obtaining screen and bias voltages for the 24’s, 
and the screen voltage of the 59, to get the most 





“OVER HERE ON THE RIGHT IS THE CATHODE 
INDUCTANCE OF THE TRI-TET” 
Then there is the 59. . . . Yes, the next two tubes are 
buffers. Just 24’s push-pull; and boy, do they buff! 


out of them with 
safety. Series drop- 
ping resistors are 
the “‘bunque.”’ No- 
tice that the ad- 
justment is critical. 
A quarter-inch 
movement on these 
potentiometers R,, 
from where they 
now set, will 
greatly reduce the 
efficiency. By all 
means use them 
and adjust them 
carefully for the 
best results. 

No cathode tun- 
ing condenser? 
Well, yes, Jim 
Lamb says you 
should tune that 
Tri-tet cathode 
coil; but I fooled 
around with it a 
lot and think these 
coils, which I ad- 
justed to fit each 


crystal, work OK. You see I couldn’t figure out 
where to mount the needed condenser without 
messing up the panel any more, so resorted 
to this. Maybe you had better use one in your 


The buffer tank coil is the one on the left and 
is now mounted vertical, 8 inches from the oscil- 
lator tank inductance. This eliminated a slight 
reaction between the oscillator and buffer which 
was experienced with the original layout where 
both the oscillator tank and the buffer tank were 
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mounted alike. Under the sub-base is all wiring 
and equipment associated with these two stages. 

Now these upright bars, running between these 
two sub-bases, have a two-fold purpose. They 
escort the leads for the high-voltage d.c., the 
filament a.c., the bias, the two on the left carrying 
leads for r.f. from the buffer to the final. They 
are nickel-plated brass and, besides eliminating a 
mess of haywire, they also stiffen up the sub-bases 
plenty. I would not be afraid to 


close the starting relay, making sure that the key 
and the test switch are open. On the initial trial, 
it would be a good idea to remove the buffer tank 
coil first, until a check shows the oscillator to be 
singing on its correct frequency. The resistor R, 
should have been set approximately midway. 
Tune the oscillator plate tank rapidly until the 
plate current takes the dip toward minimum. If 
the crystal is OK, the plate current will be be- 
tween 20 and 30 ma. Now 





stand on them. This makes for 
solid construction. 

That brings us down to the 
power supply end. The black 
metal can toward you contains 
the rectifier tube and its heating 
transformer; the keying relay 
and filter; three filter chokes and 
first filter condenser, the bleeder 
resistor and voltage divider for 
keying. It is easily removed if 
necessary. All of the above are 
for the final stage only. The 
plate transformer for this supply 
and the filament transformer for 
the r.f. tubes are mounted be- 
tween this can and the panel. 
The old bakelite can on the 
right contains the entire 350- 
volt power equipment. All the 
forementioned are mounted on a 
one-inch oak sub-base 22 X 17 
inches. The large filter con- 
densers, C;, and the line fuses 
and filter, are mounted on the 
under side. All power wiring is 
under, also. The panel you see on 
the rear supports the starting 
relays and terminations. A ten- 
pair telephone cable runs to the 
receiving position for control, a 
Federal key switch, mounted on 
the receiver panel, being used 
for starting and also for cutting 
the monitor in or out. 





“NOW IF YOU 


GETTING INTO ACTION 

Once assembly is completed and all wiring care- 
fully checked, we test the various voltages to all 
points, then insert the tubes and close the main 
a.c. line switch. This will throw on all filament 
voltages. It is necessary to keep the filaments 
heated during intermittent operation, since the 
oscillator and buffer are of the heater type. As 
for the rectifiers, it is very desirable to keep them 
heated also. And since I run my tens at slightly 
above rating, it pays to keep them fired up too. 
Any filament will have greater life if kept heated, 
instead of turning it on and off each transmission. 

Once you have allowed the filaments to come 
up to their proper temperature, having checked 
and correctly adjusted their voltages to rating, 





carefully adjust the potentiom- 
eter in the screen-grid circuit of 
the 59. A point will be found 
where the tank r.f. current 
reaches maximum with a reason- 
able plate current. In my set-up 
the tank current is about 0.7 
amps with 25 ma. plate current. 
Turning the potentiometer arm 
too far toward the positive end 
results in high plate current, 
lower tank current and funny 
light effects inside the 59. All of 
which indicates that the screen 
voltage is too high. Lowering it 
too much results in low plate and 
tank current, and less r.f. out- 
put. Now the monitor should 
turn out the finest kind of 
“XPDC” signal. Granting that 
you have not skimped too badly 
on the filter (which there is no 
excuse for), this will be the case. 
Barring either wholly or partly 
defective parts, there isn’t any 
other reason, that I know of, 
why a perfect note should not 
be generated. 

Now let’s plug in the proper 
buffer tank coil. Hand me that 
flash lamp with the loop on it. 
Wow! this buffer plate meter is 
full scale! And tuning the tank 
doesn’t seem to help. Dump that 
starting switch off quick! There. 
Let’s adjust this variable grid leak, Rs, to about 
maximum resistance. Check that potentiometer 
in the screen-grid circuit. Set at mid-point? OK, 
start her up again. Well, well, now the plate cur- 
rent is down to about 30 or 40 mils. Let’s tune the 
tank. Now at resonance? OK. Hey! That flash 
lamp wasn’t a 60-watter! Here, put this one in 
and don’t stick it so close this time. There—that’s 
bright enough. Retune the oscillator tank slightly. 
That’s it. Now wait ’till I adjust the screen and 
bias voltages. The bias isn’t so critical but watch 
this screen voltage change things. Back up that 
lamp! So—lots of light and around 40 to 35 mils 
on the plate. Let’s see what the monitor says now. 
Fine! More push, but the note has not changed in 
the slightest. Once I put a new tube in and it 
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More Effective Link Coupling for R.F. 


Power Amplifiers 


\n Early Type Proves Superior to the Present Popular Version 


By Robert T. Foreman,* W9QT 


m time to time which thoroughly 
operation of radio-frequency 
ised in the final stage. The data 
son ' enable any amateur to de- 
timum operating conditions for a 
ljustment of load impedance is 
Sil ter of properly coupling the antenna. 
is made to secure optimum ad- 
exciting stage, however, the 

lifficult. The writer was recently 

he necessity of coupling a Type 

[ype 60 amplifier, the latter in turn 

water-cooled screen-grid final 

ty coupling was used, with a 

he plate coil of the 10, but the 10 

) swing the grid of the 60; plate 

remained very low and the grid 

60 was too small for satisfactory 

when the 60 was coupled to the 

tube in the same manner, the result 

‘ sastrous. The 60 behaved almost 
S t id been grounded—high plate 
itput, and no grid swing on the 


\ 


| xcellent articles have appeared in 


ng past issues of QST7'’, a scheme 

ch looked good.? Transformer 

nployed, using a grid coil of small 

ny turns, inserted in center of the 

Considerable improvement resulted ; 

igh step-up in the transformer to 

| swing on the 60, although the 10 

: ghtly loaded. Transformer coupling 
final amplifier proved to be no 

ght capacity coupling, but a new 

The increased output of the 60 

S nsiderable r.f. current. was leaking 
%ke when capacity coupling was 

e final amplifier grid. More than 

s—pie-wound, single layer, multi- 

-were tried 


Sf nt and non-resonant 


v oft success, 


LINK COUPLING 
vious that the input impedance 
fier was too low to offer a decent 
of the 60. It was, therefore, de- 


d, Covington, Ky. 
1934 QST; and page 14, April 1934 


10 OST. 


cided to try simple link coupling,* since some were 
praising its value and claiming it effected an 
automatic impedance match. Single-turn and 
multi-turn links were tried, but the supposed 
automatic impedance match failed to appear; 
and a little reflection proved the absurdity of 
expecting it to appear. Probably if the impedances 
are not too widely different, a fair match can be 
secured by moving the link coil up or down the 
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I—THE LINK CIRCUIT AS USED IN THE 
APRIL 1929 QST ’PHONE TRANSMITTER 
IS SHOWN IN A 
The same arrangement adapted to a single-ended power 
amplifier is shown in 


FIG. 


plate coil; but such crude adjustment was not 
adequate in this case. 

Returning to the search of past issues of QST, 
the solution was finally found on page 15 of the 
April 1929 issue. There, six years ago, was the 
daddy of later interstage link coupling—at least 

Treated a number of times previously in QS 7T—*“‘Experi- 
menters’ Section,” May and June 1933; and discussed In 
detail by George Grammer in the article, ‘Improving the 
Performance of the Neutralized Power Amplifier,”’ January 
1934 issue.—Eprror. 
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so far as amateur radio is concerned.‘ In that 
article, the output of a modulated 10 amplifier is 
inductively coupled to an “antenna’’ coil; the 
latter is tapped by two feed lines, which terminate 
in taps on a tuned grid coil supplying excitation to 
, pair of 52’s used as linear amplifiers. 

This scheme is shown at A of Fig. 1, while its 
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and tuned by a single-spaced condenser. A grid 
swing of 455 volts will put 550 watts into a Type 
04-A, and a grid swing of 455 volts will put 
1050 watts into a Type 61, according to Robin- 
son’s data.’ Hence, no elaborate equipment is 
necessary; the grid tuning capacity must be kept 
as low as possible, anyway, and no large circulat- 
ing current is present. The blocking condenser 
must, of course, withstand the plate voltage of 
the exciting stage plus the grid bias of the driven 
stage, just as in straight capacity coupling. Grid 
bias may be obtained in any desired manner, from 
batteries, series grid resistor, resistor in negative 
plate lead, or any combination of these methods. 
Examining the circuit, it iseasy to see that mov- 
ing the tap “down” on the plate tank (toward 
ground, that is) causes less of the available 
voltage to be developed in the link-turns of both 
plate and grid coils. When making preliminary 
adjustments, it is easy to set the grid-coil tap 
at a fixed point (about 44 “up” from the 
ground end) and then adjust the tap on the 
plate coil. For a fixed tap on the grid coil, 
moving the plate-coil tap toward ground will 
cause the link-coupling to reflect a higher 
impedance on the exciting stage, and the 
plate current on the exciting stage will fall. 
Conversely, moving the plate-coil tap toward 
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FIG. 2—THE SIMPLIFIED VERSION FINALLY 


A4DOPTED EMPLOYS AUTO-TRANSFORMER COU- 
PLING AT BOTH ENDS OF THE LINK, THE AR- 
RANGEMENT FOR A SINGLE-ENDED POWER 
AMPLIFIER BEING SHOWN IN A AND FOR A 
PUSH-PULL STAGE IN B 

The blocking condensers in the link circuit are of 0.001- 
to 0.002-ufd. capacitance, having a voltage rating ade- 
quate for the driver plate voltage plus{the p.a. grid-bias 
voltage. By-pass condensers are also 0.001- to 0.002-yfd., 
with voltage ratings proper for their positions in the cir- 
cuit. 


pplication toa single-ended stage is shown at B. 
Things began to happen when it was used; plate 
input to the 60 dropped to a fraction of its former 
value, while grid-current on the final stage (the 
only means available for determining grid-swing 
jumped enormously. 

A process of cut-and-try was then begun to 
determine the optimum adjustment. During the 
process it became apparent that the plate coil 
itself could be used as one end of the link instead 
of a coil inductively coupled to the plate coil, and 
the circuit of Fig. 2A emerged as the final form. 

No claim for novelty is made for this method of 
coupling; it applies well-known principles and is 
almost as simple as straight capacity coupling. 
The grid coil can be of small wire, on a small form, 

* The link circuit as such is even older than that. It was 
described for antenna systems some ten years ago in QST 
and, according to Robert W. Marriott, under that very name 
was a favorite device with the late Harry Shoemaker back in 
1910.—Epiror. 


plate will cause the link coupling to reflect 
a lower impedance on the exciting stage, and the 
plate current on the exciting stage will rise. But 
whether the grid-swing on the driven stage will 
increase with this rise in plate input to the excit- 
ing stage depends entirely on the impedances 
involved. 

It is essential to understand this point, as was 
discovered when rebuilding a 10 doubler stage at 
this station. The 10 was doubling from 7020 to 
14,040 ke., and was drawing too much current, 
with consequent overheating; while the grid- 
swing on the next stage (also a 10, straight ampli- 
fier on 14,040 ke.) was too low. In order to reduce 
heating of the doubler stage, the grid-coil tap 
was moved “up” from ground, leaving the plate 
tap fixed (about 1 turn up from the ground). 
The result was gratifying; plate input to the 
doubler dropped to one-half its previous value, 
while grid-swing on the ’10 amplifier was quad- 
rupled! 

It will be observed that if the plate-coil tap 
is moved up to the plate end, and the grid-coil 
tap is moved up to the grid end, the system be- 
comes a straight capacity-coupled affair with a 
resonant grid-tank substituting for the usual 
grid choke. But the fairly sharp tuning of the grid 
coil offers the tremendous advantage of keeping 
the r.f. where it belongs; a perfect—or even a 
good—choke has yet to appear in this station. 

The results obtained in the 60 stage were so 
excellent that the entire transmitter was rebuilt 
to use this method of coupling, and no grid or 
plate chokes are used in any of the seven stages. 
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plate supply lead, common to all 
stag grounded, and adequately cares for all 
str th 900 watts input to the final stage.° 
iving an excessive number of dials 
will be found that grid coils for 

diff ls ean be wound so they resonate 
W mately the same setting of the grid 
nser for each band. Slight variations 
ca ompensated for by tuning the plate- 


tal exciting stage, since plate-tank and 

gr terlock to some extent when the 
ght enough. 

\ lues of coils are difficult to specify, 


sit pacities play such an important part, 
ves those used at W9QT. In general, 
r principles should be observed: Use 

grid-tank circuits to obtain high 

gs. Wind each grid-coil with about 

many turns as the corresponding 
pl | then remove turns a few at a time 
nt capacity shunting the grid coil 

ma er than the plate-filament capacity 
shur e plate coil). Remember that as the 
nereased, the input impedance of the 

dr re becomes lower, presenting a lower 
to the exciting stage, and requiring 


rel more turns in the grid-coil link-turns. 
Us nk turns in both coils as possible, to 
kee} |-line at low r.f. potential. 


R s indicated, of course, by the sharp 
rise ed grid current as resonance is ap- 
[f the impedance presented to the 

dr ; too high at resonance (indicated by 
| t on the driver stage and low grid 
driven stage), the grid-coil tap 

mi ed “down” toward ground, or the 








ground” return circuit is important, too. 
urticle, page 50, March QST.—Ebzror. 








plate-coil tap must be moved “up” toward plate, 
or both. Conversely, if the impedance presented 
to the driver stage is too low at resonance (high 
plate current on driver stage) the grid-coil tap 
must be moved “up” toward grid, or the plate- 
coil tap must be moved toward ground, or both. 

Preliminary adjustments should be made with 
no voltages applied to the driven stage, as in neu- 
tralizing an amplifier. When the approximate coil 
size has been found, check carefully for neutraliza- 
tion, even when using screen-grid tubes, and if the 
stage is not or cannot be neutralized, readjust the 
tap on the grid coil. With certain improper adjust- 
ments, the grid coil may act as a variometer and 
even a screen-grid tube may run t.g.t.p. when 
link coupling is being used. After resonance is 
secured and the stage is fully neutralized, apply 
reduced voltages and retune, making final adjust- 
ments when full voltages are applied. In general, 
the higher the plate input, the lower the grid im- 
pedance becomes at a fixed frequency. 

April 1929 was a long, long time ago in amateur 
radio; but it has been the writer’s experience that 
if information is really needed, it can be found 
either in a forgotten QST or in the Handbook. 
As a matter of fact, two-wire link coupling ap- 
peared in the 1930 Handbook; and in push-pull 
stages, there is practically no change from that 
original diagram. The one-wire link is offered 
merely as a medification which simplifies coil- 
mounting and design; either method provides 
freedom from r.f. losses through poor chokes. 
In either case the feed-line may be any reasonable 
length up to several feet, without appreciable 
losses in the line. But above all, proper impedance 
matching results in an enormous increase in useful 
output and greater economy in the number of 
stages preceding the final amplifier. 


TABLE I 





I'ype 10 Stage 


| Grid Plate 


iS turns No. 20 | 20 turns No. 
dice. om tube 14 di.c.c., 242” 
base. Tap 7th diam. Tap 3rd 
turn. 10-uyfd. | turn 


capacity ity 


10 turns No. 18 | 10 turns No. 
d.ccc. om tube | 14 di.c.c., 242” 
base. Tap 3rd | diam. Tap 3rd 
turn LO-uyfd.ca- | turn 

pacity 


6% turns No. 6 turns No. 
iSd.cc.ontube | 14 dic.c., 244" 
base. Tap 4th diam. Tap Ist 
turn 10-uyfd. Cca- turn 


pacity ity attached to 6th 
turn * 
» stray coupling between input and output circuits, the final amplifier was not perfectly neutral- 
screen-grid, and the tube required less grid driving power than on 7000 kc. 
rns are counted from low-potential (“ground”) end of each coil. 


40 turns No. 24 20 
d.c.c., 2’ diam. 


Tap 15th turn. Tap 3rd turn Tap 24th turn. 
20-yufd. capac- 20-uyfd. tuning ca- 
pacity 


18 turns No. 20. 10 
d.c.c., 2’’ diam. 
20-uyfd. tuning 
capacity. Tap 
Sth turn 


11 turns No. 14 
d.c.c., 2’ diam. | ing, 3’’ diam. 
Tap 3rd turn. 
20-uyfd. cCapac- 


Type 60 Stage Final Amp. 
Grid Plate Grid 


26 turns No. 20 
d.c.c., 2"° diam. 


turns 4’ 
tubing, 4’’ diam. 


16 turns No. 18 
d.c.c., 2’’ diam. 
Full coil for link- 
turns. Grid lead 
attached to 12th 
turn. 20-uyfd. cap. 


turns %”’ 
tubing, 4” diam. 
Tap 2nd turn 


Sturns %4'’tub- 7 turns No. 14 
d.c.c., 2” diam. 
Full coil for link- 


Tap Ist turn. 
turns. Grid lead 
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WHEN Art and Lil Bates were married on 


June 25, 1932, it represented the merger of 


a couple of good hams. Art had broken into the 
game as SRY in Ohio in 1922, and promptly 
established an enviable reputation as a DX man. 
His first record of 300 yards was 
quickly eclipsed by working a 2 

-one of the few who never did 
QSL—and then by WNP’s heard 
report from Etah. The 8RY of 
1923-5 was one of the “low- 
lossest”’ stations ever known to 
man. All tubes were debased, the 
0-watter stood on its nose, with 
soldered direct leads to all circuit 
eements. This rig was heard in 
New Zealand on 180 meters, but 
son joined the procession to 40 
meters, where a reputation as a 
DX man was well and hardly 
earned. Followed a year of com- 
mercial brasspounding, after which 
Chicago and the “‘Call Book.” This 
was 1926. It was also the year that 
saw the birth of 9FO, which moved from QRA to 
QRA until the present location, 10 miles due 
northwest of QRM, was found. There a ‘50- 
watter” in the final makes enough noise for any- 
me, with no attempt to blast the ether with a 
kilowatt-input-plus. 

But that’s only one side of the story. Lil’s ham 
areer evolved from a craze for B.C.L. set-build- 
ng. But there wasn’t much DX in that, so she 
walked a quarter of a mile each night to W8SAAF 
und learned the code along with his YF. The 
frst license was obtained in 1929. The first 
transmitter was a VT2, B-eliminator fed. Called 
to Kalamazoo to take the blue ticket exam in 
1931, she passed with ease with a 50° code speed 
reserve. And then— Chicago. WSBPT was 
cancelled, and W9HGC made out, never to be 
used. For it was then she met Art Bates. First, 
he took her to a meeting of the C.R.T.A. They 


shortly made her their secretary. Then Art, 
perhaps not to be outdone, made her his 
wife. 


There’s not a great deal more to be said. Art 
ind Lil are both true hams, consistently on the 
ir. Both get their greatest thrill out of DX, and 
both are able to talk to quite a number of the 
stations they work in the operator’s native 
tongue. And Lil will soon have that WAC 
there’s a J “hrd” card already, and a “wkd’’ one 
in the offing. 





ART AND LIL 


Bene tale of Sally and her OM varies in several 
important respects. In the first place, when 
she married Millard M. Walker in Wharton, 
Texas, in 1930, she was not a ham-ess. In fact, her 
opinion of the species could probably have been 
summed up in one word 
“Nertz!” But little did she know 
the danger of propinquity, and so 
five years later there’s not only a 
W5AHK but a W5BKV as well. 
Here are the details: The OM 
first felt the fatal bite shortly after 
the war. Jim Hunt, 5TG, provided 
the innoculation and, later, the 
gear. A semi-electrocution one day 
when the rotary left its shaft 
ended that phase of his career. 
When dynamic speakers came out, 
he went into public address work, 
rigging a system at the Wharton 
Country Fair. That was a big 
thrill for all concerned! About 
this time, several cases of YLitis 
developed, but it was not until 
1930 — and Sally — that a resonant circuit de- 
veloped. On their wedding trip to Mexico a 
serious throat trouble appeared which left the 
OM practically an invalid. After hospitalization, 
ham radio — a pair of ’10’s. After a bit of key 
practice some of it surreptitious! — Sally got 
her ticket at Galveston, and from then on ham 
radio was distinctly a family affair. Voice was 
first tried on 1.7 me. But that seemed tame in 














SALLY AND MILLARD 


comparison with what was going on on 14 me 

so in September, 1933, the Class A hurdle was 

leaped. In December the new rig went on the air 
a pair of 276’s modulated by Class B 203A’s 
Now here’s an odd one: While both Sally and 


Continued on page 49) 
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A Detector Circuit for Reducing Noise 


Interference in C.W. Reception 


A New Experimental Angle in the Attack on Man-Made Static 


By Leland E. Thompson* 





s article the author, a competent engineer, outlines a new approach to the solution of an old problem 
minimizing, at least, of static interference. While no extravagant claims are made for the method de- 
l, its trial in a standard type high-frequency superhet demonstrates that it unquestionably has merit. It, and 

ust one other soundly based system with which we have had recent experience (but which we are not yet 
tted to describe), lead us to predict that the year ahead will see — progress in effective methods of static 
ng applied within the receiver itself—not only for c.w., but for ’p 


OR 


one and broadcast reception as well— 








) 1TH the coming of short-wave transmis- 

Va n and reception, interference from 
natural static has been greatly reduced. 

ring the summer season, difficulty is 
need from this source on the lower 
inds. Interference of the so-called 
le’’ static type has, however, increased 
till with us on the high and ultra-high 


nds. 


iit which is described here is particu- 
tive in reducing this latter type of 
e originating in all types of electrical 
power line leaks, automobile ignition, 
s little or no effect in increasing read- 
signals through the usual type of nat- 
encountered on the lower frequency 
unds, although it does help on the 
rency bands during a local thunder 


de” or “‘artificial” static produces, at 
detector input, separate damped 
scillations. Each train may be of con- 
maximum amplitude, of a radio fre- 
letermined by the tuned circuits in the 
nd the damping or length of duration of 
depending upon the selectivity of the 
The number of separate trains of oscil- 
r second is usually between twenty and 
indred, and may run as high as a 


vase of interference voltage caused by 
tic appearing at the detector of a 
the oscillations may persist at an ampli- 
ve that of the signal for a considerably 
od of time. It is known that a light- 

is not confined to a single discharge, 

e composed of ten or more separate 
ver the same path, with a varying 


rse Pike, Audubon, N. J. 
Review, July, 1934, page 349 

tection Against Lightning, U. S. Govern- 
e, page 69. 


time between discharges, sometimes only a few 
millionths of a second.' The duration of the entire 
series of discharges ranges up to 0.6 second or 
more.” A further point to consider is that, on the 
lower-frequency bands, the static interference 
may be originating at considerable distances and 
thus not be confined to one storm center, but pos- 
sibly to several. The interference radio frequency 
voltage at the receiver detector may then be al- 
most continuously above the amplitude of the 
signal voltage. On the higher frequency bands, 
interference is usually encountered from only one 


local storm and the voltage form of the interfer- | 


ence at the receiver detector approaches that of 
the artificial static. 








r, - 
2 OSe 


FIG. 1 


It is generally believed that the best present 
method of reducing static interference is by the 
use of very selective receiver circuits. This is true 
for static of limited amplitude but is far from 
true in the case of exceedingly high amplitude 
static. Suppose this interference voltage is passed 
through a very selective radio-frequency circuit 
before the detector. While the peak amplitude of 
the interference would be greatly reduced, each 
train of oscillations would persist for a consider 
able period of time. Even if the circuit was 3 
selective as that of a crystal filter circuit, the 
amplitude of the radio frequency oscillations o 
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the interference might still be continuously 
above that of the signal. 

Another general method of reduction of this 
type of interference is that of limiting to a fixed 
value the amplitude of the interference in the re- 
ceiver circuits. Limiting in the audio circuits after 
jetection is very difficult to obtain without intro- 
jucing an appreciable time lag in the circuits; 
that is, the circuits do not recover quickly enough 
ifter each interference impulse to let the signal 
through. A further difficulty is that the high 
peaks of the interference at the detector tend to 
“pull in step” the c.w. oscillator frequency and 
thus break up the signal audio frequency. 

Ordinary limiting in the radio-frequency cir- 
cuits overcomes these difficulties to some extent 
but introduces several others. First, a sharp limit- 
ing characteristic cannot be obtained with a 
simple circuit. That is, the signal and interference 
must be amplified to a very high value, and then 
both limited. This may produce a signal audio 
frequency which is full of harmonics and quite 
lificult to read in some cases. Furthermore the 
limiting is not likely to be complete. That is, the 
amplitude of the interference still may remain 
greater than that of the signal. This probably 
results because a tuned or otherwise selective cir- 
cuit is necessary to connect the output of the 
limiting circuit to the detector and the relative 
amplitudes are thus partially restored. 

The circuit described here overcomes the above 
difficulties. Specifically, each radio-frequency 
eyele of both noise and signal is limited to the 
same amplitude. Unlike the ordinary limiting 
circuit, however, the wave form of each radio- 
frequency cycle remains approximately a sine 
form. Thus, if an interference train of oscillations 
arrives at the detector exactly in phase with the 
signal, the interference is neither perceptible as 
an audio impulse, nor does it change the charac- 
ter of the signal in any way. If it arrives at the 
detector exactly out of phase with the signal, the 
signal has a “‘hole’’ in it for 1/5000 second or so. 
This is not nearly long enough to interfere with a 
single dot of a telegraph signal at a speed of 
twenty words per minute. Natural static, on the 
other hand, is out of phase with the signal so 
much of the time, and so often, that the signal is 
shot full of “holes’”’ and sometimes disappears for 
asecond or more at a time. 


HETERODYNE DETECTOR ACTION 

Before attempting to describe the operation of 
the cireuit, we will review a few points in detector 
theory. With the ordinary biased triode detector 
circuit, with a comparatively low c.w. oscillator 
voltage of the order of 0.1 volt impressed on the 
grid, the amplitude of the audio beat frequency 
with a c.w. signal varies with the amplitude of the 
signal in the following manner: As the signal volt- 
age is increased from a very low value, the out- 
put audio-frequency voltage increases approx- 





imately proportional to it up to a certain point. 
Beyond this point, as the signal is increased 
above the oscillator voltage, it produces a smaller 
effect on the amplitude of the audio beat-fre- 
quency voltage. A point is reached where an in- 
crease in signal voltage causes no change in the 
audio voltage. This is the point where the grid 
voltage-plate current characteristic curve be- 
comes a straight line. 

The arrangement here described is a detector 
circuit operating with the signal voltage equal to 
or greater than the c.w. oscillator voltage. The 
receiver must have fairly high r.f. or i.f. amplifi- 
cation. Hence, the circuit is limited practically to 
use as the second detector of a superheterodyne 
receiver. 
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FIG. 2—THE PRACTICAL DETECTOR CIRCUIT 


R:1—200,000 ohms. 

R2—200,000 ohms. 

R3—25,000-ohm potentiometer. 

R4—20,000 ohms. 

Ci—150 ppfd. 

C2—200 pufd. 

C3—70 pufd. trimmer 

Li—15 turns closely coupled to oscillator tank circuit. 
T—Audio-frequency transformer. 


Referring to Fig. 1 the action in general is as 
follows: 

A e.w. signal will produce an audio beat fre- 
quency with the oscillator voltage introduced in 
L,. This audio beat frequency voltage will appear 
across R; but not across Re. It will, then, be 
present across the audio transformer 7’, the volt- 
age across this transformer being at all times the 
difference between the potential at “A” and the 
potential at “B.”’ Suppose the c.w. oscillator volt- 
age across L; is such as to produce a current 
through D2 equal to that produced by 0.2 volt 
across L-C. Then the beat frequency voltage 
across the transformer 7 will be approximately 
constant with any signal voltage between 0.3 
volt and the maximum obtainable from the last 
i.f. amplifier tube, on the order of 100 volts. 

Assume a signal voltage of 0.3 volt and an 
interference voltage composed of 120 separate 
trains of oscillations per second such as might be 
produced by a 60-cycle power line leak. The 
maximum amplitude of the oscillations in each 
train might be about 100 volts. This would rep- 
resent a very serious interference to the signal on 
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r detector circuit and the signal prob- 
ot be distinguished. 
reuit of Fig. 1, the signal produces a 
voltage proportional to the peak 
oscillator, across the trans- 
Che interference produces a peak audio 
pproximately the same value across 
rmer 7’. This is true because during 
frequency oscillation of the interfer- 
tential difference at any particular 
een points “A” and “B” can be no 
ual to the e.w. oscillator potential at 
The wave form of the audio signal 
ly sinusoidal, and perhaps of a fre- 
100 cycles per second. The audio wave 
terference is somewhat flat-topped, 
ximately 120 times per second and 
Ise lasts on the order of one five- 
second. Whiie a more thorough anal- 
show that the above is not strictly 
s sufficiently so for the practical pur- 
nterested in here. 
ut signal and interference voltages 
ted to scale, it will at once be ap- 
the signal voltage should have a 
Tective value than that of the inter- 
lly, by means of an output volt- 
ne the effective values, a signal-to- 
ratio of 4/1 has been measured 
uit under conditions of interference 
s impossible to determine whether 
s there or not on the ordinary de- 
It was found also with the ordinary 
uit that, under this condition of in- 
highly selective r.f. circuit using a 
was ineffective in reducing the 
rence. Such striking results are not 
receiving comparatively weak sig- 
ve the receiver noise level, and when 
nee is coming from a number of 
‘ces. Usually, however, an increase 
lity of the signal is obtained. 
| balance of the circuits, without 
the oscillator voltage, must be very 
sults are obtained unless this balance 
perfect. To secure a good balance, 
lifference between the current and 
ch path must be adjusted to the 
Variable condenser C; is used to 
djustment. The adjustment is not 
tical, but it helps materially in 
good balance. The adjustment, when 
need not be touched during regular 
' the receiver. The amplitude adjust- 
le, of course, by adjusting the point 
the potentiometers. This adjust- 
when once made is not changed 
r operation of the receiver. Another 
r in securing a good balance is the 
rm as determined by the detector 
s of the tubes. These characteristics 
be as nearly alike as possible. 


he c.w. 











Diode tubes, operating in series with large fixed 
resistors, have suitably uniform detector charac. 
teristics. However, triodes or tetrodes may be 
used, and the detector characteristics matched by 
means of separately adjustable grid bias voltages, 

The present circuit adds nothing to the ad- 
jacent channel selectivity of the receiver. Without 
proper adjustment of the receiver gain, the selec. 
tivity may be impaired. In general, the receiver 
gain should be kept to such a point that the 
interfering c.w. signal voltage on the detector js 
below the c.w. oscillator voltage, under which 
condition the receiver selectivity is the same as 
with the usual detector circuit. It is apparent 
that if the gain is increased to the point where the 
interfering signal voltage on the detector js 
higher than the c.w. oscillator voltage, and if the 
interfering c.w. signal voltage is greater than the 
desired signal voltage, the difference frequency 
between the desired signal and the c.w. oscillator 
will disappear, and the audio frequency present 
in the output will be the difference of the inter- 
fering signal frequency to the c.w. oscillator 
frequency. 

USING ONE TUBE 

Fig. 2 is an arrangement which has been found 
to work satisfactorily using only one detector 
tube. No use has been found for the extra grid 
and plate elements in this tube, since for r.f. the 
cathode is at comparatively high potential above 
ground. 

It will be noted that the low ratio between R 
and #&,, and between R, and R:2, represents an 
attenuation of the detector audio-frequency 
output. This was found to be necessary when 
using an ordinary audio transformer at 7’. Prob- 
ably if a special transformer could be obtained 
having a capacity balanced primary winding 
with an impedance of 200,000 ohms or higher, 
this attenuation could be reduced. However, the 
loss can be made up in the audio amplifier without 
affecting the signal to tube-noise ratio, since the 
tube noise in the detector circuits, after the atten- 
uation, is still of greater magnitude than that set 
up in the audio circuits alone. Only one audio 
stage is necessary to obtain good headphone 
signals. 

In general the receiver itself should have two 
stages of i.f. amplification and one r.f. stage. If 
the superhet does not have an r.f. stage, a third 
stage of if. may be added, having a compara- 
tively low gain so that the i.f. will remain stable. 
It should be remembered that if the gain of the 
receiver is so low that the signal voltage on the 
second detector is appreciably lower than the 
beat oscillator voltage, no improvement in signal- 
to-interference ratio is obtained. 

A similar arrangement for the reception of 
*phone signals is being tested, but at present not 
enough data have been obtained to determine its 
usefulness. 
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An RK-20 Tri-Tet Transmitter for 
Three-Band Operation 


By George Grammer * 


RESENT amateur transmitter design tech- 
nique for power outputs of the order of 50 
watts usually calls for a layout having at 

least three stages—and often more—for operation 
in several bands. A good many amateurs are so 
situated that either they do not have the room for 
or the desire to nurse along a multi-stage trans- 
mitter. With the multi-stage job, too, band- 
changing often is such a complicated job that the 
set stays put in one band just because it’s too 
much trouble to shift to another. The simplicity 
of an RK-20 Tri-tet rig has a distinct appeal to 
such as these, with the result that there has been a 
considerable demand for information on operation 
using crystals ground for higher-frequency bands 
than 3.5-4.0 megacycles. 

The transmitter described here can be used on 
three bands with crystals ground for two of them 
-3.5 and 7 mc.—and provi- 


toppling over—despite the light weight of the 
transmitter, it is almost impossible to upset it by 
accident. The panels each measure 9 by 3 inches, 
and are of 3/16-inch bakelite. 

The circuit diagram, Fig. 1, probably will look 
familiar to those who have scanned the similar 
diagrams which have been published in QST 
June, 1934) and the Handbook. It is in fact the 
usual Tri-tet circuit modified for tapping of both 
plate and cathode tank coils for quick band 
changing. The cathode coils, L,; and Le, are 
wound on a short piece of 2-inch bakelite tubing. 
The wire used is No. 14 d.c.c., with Le wound 
on the form and L), which is tapped, wound right 
on top of Le. The very close coupling thus ob- 
tained between L; and Le makes it unnecessary 
to tap both coils, since the short-circuited portion 
of L, also short-circuits the magnetic flux about 

the corresponding portion of 





sion also is made for the use 
of 14-me. crystals if available. 
No plug-in coils are used, 
band-changing being accom- 
plished by the use of tapped 
coils and shorting devices. 
The set is capable of deliver- 
ing an output of about 60 
watts on the 80- and 40- 
meter bands and about 25 
watts on 20 meters, using 
only 80- and 40-meter crys- 
tals, It can be used for ¢.w. on 
all three bands, break-in 
operation being possible, and 
for 75-meter ‘phone with 
4 suitable modulator. 

Views of the rig are shown 
in the three photographs, 
with the circuit diagram 
given in Fig. 1. The upright 
ind cross-panel layout used 
is of ancient ancestry, dating 
back to the early c.w. days. 
It combines the conveniences 
of both breadboard and 
tack-type construction in 
that controls are panel- 
mounted yet all parts are readily accessible. In 
this set the uprights are pieces of 34 by 14-inch 
wood, each being 13 inches high. Triangular 
shaped pieces of thinner wood screwed to the 
bottom of each upright keep the assembly from 





transmitter will 


modulation. 


* Assistant Technical Editor, QST. 
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AN RK-20 TRL-TET OSCILLATOR 
Although quite small in dimensions, this 


give a crystal-controlled out- 
put of 60 watts on 3.5 and 
25 watts on 14 mc. Its "phone rating in the 
4-mc. band is 15 watts carrier for 100 


Le. The two taps on L; were 
made by bending a loop in 
the wire at the appropriate 
turns as the winding pro- 
gressed, the loops later being 
cleaned of insulation, 
squeezed up tight and sol- 
dered. The four ends of the 
two windings were brought 
through the coil form to 
machine screw terminals 
along the bottom edge. The 
drop in filament voltage 
through the windings is 
negligible, being only a few 
hundredths of a volt. 

The lower panel contains 
the plate milliammeter—a 
miniature-size 0-200 range 
instrument—the crystal 
mounting, and the cathode 
tank circuit tuning con- 
denser, C,. The crystal 
mounting, intended for the 
popular two-pin “tube-base”’ 
type holder, was made by 
drilling two holes, of a size 
sufficient to pass the holder 
pins and the proper distance apart (34 inch) in 
the panel, and mounting behind them a pair of 
pin-grips taken from a discarded wafer socket. 
The plate tank tuning condenser and plate-coil 
band-changing switch are mounted on the upper 
bakelite pane | 








7 mc. and about 
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ill unit of this type a shelf or base- 
l only complicate the construction and 
ng to the appearance; hence a skeleton 
nounting parts was adopted. This 
ide of pieces of quarter-inch square 
vhich is easily cut, drilled and tapped 
The rear and bottom views 
he construction. The main “girder” runs 
ly across the bottom of the transmitter. 


tools. 











4 
rf 














+SUP +56. tHV 


7.5V. 


[THE RK-20 TRANSMITTER CIRCUIT DIA- 
GRAM 
fd. variable, receiving type. 
l. variable, transmitting type. 
105 ufd. (walue not critical). 
)02-ufd. mica condensers, receiver type. 
fd. mica condenser, 2500- or 5000-~volt rating. 
100 ohms, 2-watt rating. 
rt~wave choke, universal wound. 
orns No. 14 d.c.c. wire, close wound on 2-inch 
rm. 7-mc. tap at 5 turns from lower (filament 
supply) end; 14-mc. tap at 8 turns from lower end. 
e as Li, but without taps. Li is wound directly 
+ Le on the form. 
urns of No. 18 bare wire, turn spacing Yg inch 
enter-to-center; coil diameter 2% inches; 7-mc. 
ip 12 turns from plate end. 14-mc. tap 23 turns 
rom plate end. 
s same as L3.L4 is a continuation of L3, the wire 
ng cut at the appropriate turn. 
milltammeter. 


unted the plate, screen and suppres- 
condensers. The brass-rod frame forms 
ground and negative bus for the trans- 
socket for the tube is set on top of 
pieces of rod, long enough for the 
ar the condensers underneath, fas- 
main crosspiece. The filament by-pass 
re mounted horizontally from these 
Additional bracing for the socket is 
lengths of rod which connect the 
which the socket is mounted with the 
All power leads (properly insulated) 
ugh holes drilled in the crosspiece and 
r of the set where they connect to the 
p. The connections are all made with 
var, insulated with cambric tubing 
sary. The brass-rod frame, with all 
ents mounted on it, can be removed 
nsmitter in a matter of a few minutes 
ng a few wood screws, disconnecting 
leads and unsoldering two or three 


de coil assembly is held in place by 


short pieces of copper strip which serve both gs | 


connections and mechanical braces between the 


lower coil terminals and the filament by-pag; | 


condensers. At the rear of the coil form another | 
. 


strip of copper furnishes additional bracing 
between the form and the terminal strip. The rear 
and bottom views should make the location of the 
various parts quite clear. 

The plate tank coil, Ls, is mounted between the 
plate tuning condenser and the left-hand wooden 
upright (rear view) by means of brass pieces. The 
coil itself is wound of No. 14 bare wire threaded 
into strips of thin bakelite previously drilled to 
give the desired turn spacing (4%-inch center to 
center). The method of making coils of this type 
is described more completely in Don Mix’s article 
elsewhere in this issue. Suffice to say that a coil 
thus constructed is quite strong mechanically, is 
not difficult to make, requiring only the patience 
necessary to drill the holes and thread the wire 
through, and can readily be tapped at any desired 
turn. In this case the wire was cut six turns in 
from one end to provide an output coupling coil 
insulated from the plate coil, which has the high 
voltage on it as a result of the use of series plate 
feed. The coupling coil is at the “dead” end of 
the plate coil to avoid capacity effects and reduce 
harmonic transfer, the turns 
from the plate or “hot” end. 

The shorting switch used is a new type recently 
developed by Ohmite, utilizing a porcelain frame. 


Although three contacts are provided, only two ' 


being shorted J 


are needed in this case, the switch being open in | 


the 80-meter position, when the whole of the tank 
coil is used. 
CIRCUIT CONSTANTS 

Considerable time was spent in determining 
the optimum inductance values for the cathode 
coils, ZL; and Le, and it is recommended that the 
constructor follow the specifications closely. 
Although the circuit will oscillate with almost 
any L-C combination so long as the cathode tank 
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FIG. 2—SUGGESTED VOLTAGE DIVIDER FOR SUP. } 


PLYING SCREEN AND SUPPRESSOR VOLTAGES 
FROM 1000-VOLT PLATE SUPPLY 

Ri: —2500 ohms, 5-watt rating. 
Re—12,500 ohms, 25-watt or higher rating. 
R3—12,500 ohms, 40-watt rating. 

The resistors may be standard units of the values spect 
fied, or individual adjustment may be made to the voltages 
by using variable resistors of the type having sliding taps. 


can be tuned to the crystal frequency or higher, 
maximum power output and minimum crystal 
heating will result only when the optimum L-C ratw 


is used. The cathode circuit wants to be fairly 
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low-L, and best operation results when the 
eathode coils are proportioned so that the crystal 
frequency is reached with the plates of C; full in, 
(, being a 350-uufd. condenser. Resonance with 
the crystal is indicated by stopping of oscillations 
as the condenser capacity is increased. The reso- 
nance setting—just below the point where oscilla- 
tions stop—ts not the correct one for operation, 
however; under these conditions the power output 
is low and the load on the crystal is high. The 
optimum setting of C; usually will be found to be 
that at which the circuit is tuned in the region of 
the second harmonic of the crystal—in this 
particular transmitter, with C,; at about half 
scale. The adjustment is most easily made with 
the transmitter coupled to a load, in which case 
C; is adjusted to bring the output to maximum. 
As C; is tuned downward (capacity lowered) from 
resonance, the r.f. voltage on the crystal, as 
indicated by a neon bulb touched to the grid of 
the tube, will decrease. It is advantageous, in fact, 
to decrease the capacity at C, even beyond the 
maximum power output point in order to reduce 
the crystal load. In making 





about 30 milliamperes, requiring a screen poten- 
tial of approximately 300 volts. The screen volt- 
age should be, and the suppressor voltage may 
be, obtained from a divider across the plate 
supply, suitable values being indicated in Fig. 2. 
The output of the transmitter is intended to 
be coupled into an antenna tuning unit like the 
one described in January QST.' This simplifies 
the antenna-coupling problem, and also makes 
the set readily adaptable to exciting a higher- 
power amplifier without any structural changes, 
since the coupling link is already provided. 
TUNING 
Tuning the transmitter offers no particular 
problems. Assuming a 3.5-me. crystal is to be 
used, set the switch in the open position, leave 
the cathode-coil clip floating, apply filament and 
plate (including suppressor and screen) voltages, 
and turn C; down from maximum until the plate 
current drops, indicating that oscillations have 
started. Continue to decrease the capacity of C; 
until the plate current rises to a maximum and 
then adjust C2 for the plate 





preliminary adjustments it is 
helpful to be able to listen to 
the signal, since the extent of 
crystal heating can be judged 
by the rate at which the 
frequency creeps. The cath- 
ode tuning condenser should 
be set for minimum creep 
even though some output is 
sacrificed, not only for the 
sake of the crystal but also to 
give a more readable signal. 
In this connection, the new 
zero-temperature - coefficient 
crystals are ideally suited to 
the high-power Tri-tet oscil- 
lator, not only because fre- 
quency creep is practically 
eliminated but also because 
of their greater power-dis- 








current dip which indicates 
resonance. With C; at about 
half seale the off-resonance 
plate current will be 100 
milliamperes or more; at 
resonance it should drop to 
about 20 ma. The antenna 
may then be coupled and its 
tuning circuits adjusted for 
maximum output as de- 
scribed in the January article 
previously referred to. After 
the antenna is tuned, Ces and 
C; should be readjusted to 
determine the optimum set- 
tings. The signal should be 
monitored for creep, with 
particular attention being 
paid to the setting of C;. 

For operation on the sec- 








sipating capabilities. While 
with X- and Y-cut crystals it 
may be necessary to detune 
the cathode circuit to reduce 
the crystal heating, the zero- 
temperature-coefficient crys- 
tals can be worked at the 
maximum power output 
point without harm either to the crystal or the 
signal. 

The power output is considerably affected by 
the suppressor and screen-grid voltages. Although 
the suppressor can be connected to negative B 
with fair results, the decided increase in power 
output results when the suppressor potential is 
about 50 volts positive. More than 50 volts gives 
little increase. The screen voltage, likewise, 
should be adjusted so that the screen current is 


21 4 inches. 


THE COIL CONSTRUCTION IS is the 
PLAINLY INDICATED IN THIS REAR 
VIEW 

The plate coil, at the top, is wound on a 
2-inch form before being threaded through 
the supporting strips. The springiness of the 
wire makes the diameter of the finished coil 


ond harmonic the procedure 
same as described 
above except that the plate- 
coil switch is set on the 7-me. 
tap. The dip in plate current 
when C2 is adjusted to reso- 
nance will not be so great as 
when the output is on the 
fundamental frequency of the crystal nor will the 
output be as high. Also, it may be found that a 
slightly higher-capacity setting of C, will give 
greater output on the harmonic than on the 
fundamental, crystal heating in relation to 
cathode-condenser setting being kept constantly 
in mind, of course. 

To use the set with a 7-mce. crystal, both the 





‘4 General Purpose 50-Watt Transmitter, QST, Jan- 
uary, 1935. 





April, 1935 


43 








ind the ecathode-coil clip should be 
per taps. The tuning procedure is 
that just described, and it should 
fundamental operation with a 7-me. 

ibout the same with respect to 
and power output as 
3.5 me. As a doubler, 
ibe is not as efficient in going from 


variation 
peration on 
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IM VIEW, SHOWING HOW THE BY-PASS 


ERS 


ARE MOUNTED ON THE BRASS- 


1D SUPPORTING STRUCTURE 


rn 


ear the panel is the grid leak. The grid 
| by its pigtail connections between the 


he tube socket and one end of the leak. 


is from 80 to 40 meters, with the 
second-harmonic plate current dip 
ratively small and the output 
25 watts. This is unfortunate but 
nd seems to be true of all kinds of 
doublers. ‘‘Twenty” is the one 
ur lower-frequency bands where 
esign entails a sacrifice of output 
nd, an alleviating feature is the 


power on 14 me. is equally effective 


14-me. 


DX as two or three times as much 
frequencies. 

re power output can be obtained 
crystal, in which case the 
) is placed on the appropriate tap 


14-me. plates are very thin and are 


ndling as much power as those 

r frequencies they should be used 

Che tuning procedure is just the 
he lower frequency plates. 

ription above, it should be appar- 

ny single crystal, shifting the 

f from one to the other of two 

er of but a few seconds. Replacing 

nging the tap on the cathode coil 

re; in fact, the maximum num- 


ns required on the transmitter for 


takes no more—if as much 


rresponding change of receiver 
tuning may increase the time re- 
ng upon the type of antenna sys- 
the whole procedure is straight- 











forward and not likely to be done in such a way 
as to leave any loose ends, as is often the case 
when multi-stage transmitters are shifted from 
one band to another. 

Although the positions recommended for the 
plate coil taps in Fig. 1 are likely to be about 
right provided the coil itself is duplicated, it may 
be desirable, before the taps are soldered on, to 
try different positions with the set actually in 
operation. As much inductance as possible should 
be used on the 7- and 14-me. bands, so that a tap 
which brings the circuit to resonance with Co set 
near minimum should be used. 


KEYING 

Center-tap keying is a satisfactory method, 
but prone to produce key clicks unless a thump 
filter is used. Although the key is not shown in 
the circuit diagram, it would be connected be- 
tween the negative terminal] of the power supply 
and the center-tap on the filament transformer. 
Since center-tap keying cuts off completely the 
space current in the tube, it is decidedly positive 
in action. 

The suppressor grid also offers a means of 
keying the oscillator, circuits like those shown in 
the Experimenters’ Section, this issue, being 
recommended. Negative suppressor bias suffi- 
cient to cut off plate-current flow and thus give a 
good keyed signal on the air may not prevent the 
tube from continuing to oscillate through its 
screen-grid, however, so that this method may 
not be entirely satisfactory for break-in work. 


MODULATION 
The transmitter can be used as a suppressor- 
grid modulated ’phone in the 3.9-4.0-mce. "phone 


Mod Trans 





To Supp Grid 


| Connection on 
Transmitter 
Supp. Bias >-B 
*2 





3—CONNECTIONS FOR MODULATION OF 
THE SUPPRESSOR GRID 
The suppressor should be disconnected from the tap on 
the voltage divider in Fig. 2 and fed negative bias through 
the secondary of the modulation transformer. 


FIG. 


band, giving a carrier output of about 15 watts. 
It is not recommended for ’phone in the 14-me. 
band, however. A modulator such as the one 
described in March QST? is very well suited to 
modulating the suppressor of the RK-20. A 
separate grid-bias source should be provided for 
the suppressor grid, either batteries or a power 
pack with adjustable voltage output being suit- 
(Continued on page 96) 


“Grid Bias Modulation for the General Purpose Trans- 
mitter,”” OST, March, 1935. 
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A New Type of Two- Terminal Oscillator 
Circuit 





The Use of the 57 or 6C6 to Obtain Negative Transconductance and 


Negative Resistance* 








Several years ago the dynatron oscillator, which utilized negative resistance obtained by secondary emission, 
was a popular type with amateurs, particularly for frequency meters. With the coming of lessened secondary 
emission in later type tubes, along with more consistent circuits such as the electron-coupled type, the dynatron 
fell into disuse. But the simplicity of the two-terminal tuned circuit that is a feature of the dynatron remains at- 
tractive. It is revived in the negative transconductance circuit, a recent development having several advantages 
over the dynatron, described in this article.—EDITOR. 








MONG the circuit combinations possible with 
three-grid tubes in which the connections 
to all three grids are brought out, one 

combination of particular interest produces a 
simple and reliable negative-resistance device. 
It is the purpose of this note to explain the opera- 
tion of such a device utilizing the 57 or 6C6 and 
to give suitable operating conditions for these 
types, which are particularly well suited for this 
application. 

In vacuum tubes connected in the usual man- 
ner, a rise (change in positive direction) in control- 
electrode voltage causes a rise in anode current. 
With a resistive anode load, the anode voltage 
drops with a rise in anode current; thus, the grid 
voltage change and the anode voltage change are 
in exact opposition. In order to make oscillations 
possible, it is necessary to feed back energy from 
the anode circuit to the control-electrode circuit 
in such a way as to increase the controlling volt- 
age. Since, with a resistive grid and a resistive 
plate circuit, the voltage changes in the two cir- 
cuits are in opposition, it is not possible to provide 
feedback in a simple way. Ordinarily, either re- 
active circuits or magnetic coupling must be used 
in the oscillator arrangement to adjust properly 
the phase of the voltage feedback from anode to 
control electrode. Both methods require a more 
complicated oscillator circuit than that required 
with simple two-terminal negative-resistance 
devices such as, for example, the dynatron. 

If the anode current of a tube could be made 
to decrease when the control-grid voltage is 
raised, the grid-voltage change and the plate- 
voltage change with resistive circuits would no 
longer be in opposition but would be in the proper 
relation to produce feedback effects. Such an 
arrangement would avoid the feedback compli- 
cations of the ordinary oscillator, since only a 


——— 





*From Application Note, Copyright, 1935, RCA Manu- 
facturing Co. 


fixed condenser between the control electrode and 
anode is necessary to transmit anode-voltage 
fluctuations to the control electrode in proper 
phase. A tube in which the anode current drops 
when the control-electrode voltage rises has a 
grid-plate transconductance opposite in sign to 
that of the usual tube, and may therefore properly 
be described as a tube having negative grid-plate 
transconductance. 
MODE OF OPERATION 

If the No. 3 grid (suppressor) of the type 57 
or 6C6 is used as a control electrode and is made 
more negative, some of the electrons will be 
turned back toward the cathode; the plate cur- 


Grid 
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* Grid 
Grid No 1, No.2 






sitive than 
Grid No.2) 





FIG. 1—PATHS OF ELECTRONS IN A PENTODE 
WHEN OPERATED AS A NEGATIVE TRANSCON- 
DUCTANCE TUBE 


rent, therefore, decreases. (See Fig. 1.) The elec- 
trons which are turned back, however, are at- 
tracted by the positive voltage impressed on the 
No. 2 grid (screen), and pass to it so as to increase 
its current. If, then, the No. 2 grid be considered 
as the anode in place of the usual plate and the No. 
3 grid be considered as the control electrode, the 
arrangement will have negative grid-plate trans- 
conductance. When a pentode is used in this 
fashion, the current which passes to the usual 
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loyed. This is similar to conven- 
ons where the screen current is 
\lthough no mention has been made 
|, this grid does have a valuable 
tube, because it can be used to 
mount of cathode current and, 
unitude of the effect. In this 
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FI VOLTAGE-CONTROLLED OSCIL- 
LATOR CIRCUIT 


uit values L; and C; are usual for the 

|. As explained in the text, the coupling 

meld have reactance negligible in value 

esistance of R. For high frequencies R 

‘ sual grid leak and C a fixed condenser of 

500 \lehough battery supplies are indicated 

the various voltages (see table of operat- 

g an be taken from a power-pack divider— 
wit passing, of course. 





gous to the function of the No 
lynatron. In addition, it exerts 
n the total current so that the 
ce 1s increased. 
the 57 in this manner to obtain 
nee is shown in Fig. 2. The No 
plicity in explaining the opera- 
1 directly to the cathode. The 
ected to a positive potential. 
s connected to the No. 2 grid 
ndenser, C. A suitable negative 
No. 3 grid through the high- 
k, R. The negative resistance 
een terminals A and B. The 
reuit is as follows: 
us rise in voltage across the 
ransmitted by the condenser C 
|, which has its potential in- 








Fy URRENT-CONTROLLED RELAXA- 
YN OSCILLATOR CIRCUIT 


» suitable for very low frequencies. 


creasing the No. 2 grid cur- 
No. 3 grid is biased negatively 
rrent, the total current in what- 


ever circuit is connected to AB is determined only 
by the No. 2 grid current. It is, therefore, evident 
that the instantaneous rise in voltage across AB 
is accompanied by a drop in current. This is the 
characteristic of a negative resistance. From the 
explanation, it is seen that the negative resistance 
occurs only for variations in voltage which are 
rapid since, otherwise, the condenser C does not 
transmit the variations. A static characteristic 
taken on the arrangement shows no negative 
resistance, although the negative resistance jis 
present for alternating voltages. As either the 
condenser C or the grid leak R is made larger in 
value, the lowest frequency to which the circuit 
behaves as a negative resistance is made less. The 
condenser C and the grid leak R must be chosen 
in the same way as the coupling condenser and 
leak in a resistance-coupled amplifier; that is, the 
condenser reactance must be small compared t 
the grid-leak resistance, to transmit satisfactorily 
the lowest frequency to be used. 

& 
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NEGATIVE RESISTANCE 
FOR OPERATION AT Ec,= 100 
Ec,=-10 
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5 
NEGATIVE RESISTANCE 
CHARACTERISTIC FOR 
OPERATION AT E¢ = 
Ec,= “6 \ 
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SUPPRESSOR CURRENT POINT | 


GRID No.2 MILLIAMPERES (Ic) 





° 20 40 60 80 100 120 «140 160 180 200 
GRID No.2 VOLTS (Ecz) 


FIG. 4—TYPICAL GRID NO. 2 CHARACTERISTICS 
OF A 57 TO SHOW PERFORMANCE AS A NEGA- 
TIVE-TRANSCONDUCTANCE TUBE 

E,=2.5 volts. 

Control-grid volts (E-)=0 

Plate volts = 22.5. 

Dashed-line curves illustrate voltage-controlled nega- 
tive-resistance characteristics obtained by assuming equal 
incremental changes of E-2 and E.3. Dynamic character- 
istics for operating condition with E-c=100, E-es= —10 
are: 

Grid No. 3—Grid No. 2 transconductance= —310 
micromhos. 

Grid No. 2 Resistance = 40,000 ohms. 

Grid No. 3—Grid No. 2 amp. factor (1-2 constant)= 

12.4. 


The value of the negative resistance produced 
may be calculated as follows: 

When the instantaneous voltage on the No. 2 
grid rises a small amount AZ, a rise in current 
AE/r,2. would be expected, where r,2 is the No. 2 
grid resistance. At the same time, however, the 
condenser to the No. 3 grid permits its voltage to 
rise an amount AE; this tends to lower the No. 2 
grid current by an amount Sm:.AZ. The effective 
resistance of the combination is represented by 
the change in voltage divided by the total change 
in current and is therefore given by: 
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Resistance = AE/A] = 


1 /1g2 — Sm3-2 
In the 57 and 6C6 tubes, 1/r,2 is much smaller 
than Sm3-2 under best operating conditions to 
produce negative resistance. The negative resist- 
ance produced is, therefore, approximately the 
reciprocal of the negative transconductance be- 
tween the No. 3 and the No. 2 grids. The lowest 
negative resistance is thus found at the point 
having highest negative transconductance. 


OPERATING CONDITIONS 


Suitable operating conditions for a tube may be 
found by choosing values for No. 1 grid voltage 
E..), No. 2 grid voltage (E£.), and plate voltage 
E,) to give a reasonable cathode current; and 
then varying No. 3 grid voltage (E#.3) to find the 
point of maximum transconductance to the No. 2 
grid. This value of E.3 may then be used as the 
bias value. 

Typical operating conditions for the two types 
of tubes are 

Type 5? Type 6Ct 


Heater Volts (£ 2.5 6.3 
No. 1 Grid Volts (2a 0 0 
No. 2 Grid Volts (£e2 100 100 
No. 3 Grid Volts (£.3 10 10 
Plate Volts (Es 22.5 22.5 
No. 2 Grid Milliamperes (J-2)* i 4.1 
Plate Milliamperes (J»)* 2.9 2.4 
No. 3 Grid to No. 2 Grid Transconduct 

ance ($m3-2), micromhos 320 280 
Negative Resistance Produced, ohms* 3400 4000 


* Approximate 


In addition to the operating conditions for the 
values given, the 57 and 6C6 may be operated 
over a wide range of voltages. For example, in- 
creasing E., in the negative direction reduces the 
cathode current and increases the negative resist- 
ance. If E, is increased, E.3 must be increased in 
the negative direction by approximately the same 
ratio in order to continue to operate at the center 
point of the negative-resistance characteristic. 
No improvement in operating characteristics is 
obtained by raising E,.An increase in £2, though 
not advised from the point of view of tube life, 
will cause an increase in 8m3-2 and hence a de- 
crease in the negative resistance. 

The complete negative-resistance performance 
of a three-grid tube may be predicted from the 
No. 2 grid characteristic curves. The J,2 vs. E.2 
curves for various values of £3 (holding E., and 
E, constant) may be used to plot the dynamic 
characteristics. Such a set of characteristics is 
shown in Fig. 4 for a type 57 tube. The dashed- 
line curves indicate the dynamic negative-re- 
sistance characteristics to be expected at the 
terminals AB in Fig. 2 when the frequency is 
sufficiently high to make the condenser reactance 
negligible as compared with the grid-leak 
resistance. 





ADVANTAGE OVER THE DYNATRON 

In order to utilize the negative-resistance cir- 
cuit for the production of oscillations, it is simply 
necessary to connect a parallel-tuned circuit to 
the terminals AB of Fig. 2. Variation of the No. 1 
grid voltage provides a simple and convenient 
method of controlling the strength of oscillation. 
This is illustrated by the curve of Fig. 3. It should 
be pointed out that the advantages of simplicity, 
stability, and good waveform obtainable with the 
dynatron are all present in 
r the negative-transconduc- 
tance method. In addition, 
the negative resistance pro- 
duced does not depend on 
secondary emission, so that 
a degree of uniformity and 
reliability not ordinarily 
found in dynatrons is pres- 
ent. The negative resistance 
produced is lower than that 
of most tubes used as dy- 
natrons when the same cath- 
o ode current is permitted. 
“3 This is an advantage, since 
the lower negative resist- 
ance permits oscillation with 
a higher-loss tuned circuit. 
At the same time, the total 
shunt capacitance of the tube, feedback con- 
denser and leak may be made almost as small as 
that of most commercial tubes used as dynatrons. 
To give practical data on the advantages of the 
57 and 6C6 tubes over the dynatron method of 
obtaining negative resistance and to compare 
results with similar data taken on the 57 and 6C6 
in the negative-transconductance circuit, meas- 
urements were taken on some type 24-A tubes 
used as dynatrons. The results are presented 
briefly in the following analysis. The data were 
taken on 24-A:tubes of present production having 
carbonized plates. The voltage conditions were 
adjusted to obtain approximately the same cath- 

ode current as that of the 57 and 6C6 tubes. 
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FIG.5 


Type 24-A 
(Dynatron- 


Type 97 Type 6C6 operated) 
Mean Negative Resist- 
ance 3400 ohms 3900 ohms 59,000 ohms 
Average Deviation 
from Mean 8% 3% 14% 
Maximum Deviation 
from Mean 23% 15% 87% 


Although the 24-A tubes tested were extremely 
poor as dynatrons because of the use of carbonized 
plates, it is believed that the variations between 
tubes as measured by the percentage deviations 
from the mean are typical. Thus, the use of a more 
suitable plate material might lower the negative 
resistance to an average of 20,000 ohms or so, but 
the variations between tubes expressed in per 


(Continued on page 58) 
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A More Efficient Impeller for Wind-Driven 
Generators 


By Edmund C. Lynch,* WSEQD 


i: le on “Getting Power from the 
q n QST’ for March, 1934, stated 
shape of the impeller is very im- 
proper operation of the rig, but 
rmation was given to aid in the 
1 suitable impeller. The following 
ilt of three years in operating a 
rator and are submitted in the 
iy reduce the troubles of those 
lesire to let Mother Nature help 
kind of an impeller will work in 
effectiveness of a carefully made 
up in a steady, though small, 
d speed. The impeller to be de- 
gned with airfoil sections for the 
dified to meet the conditions of 
fit in standard material. 
hich this impeller has been in- 
yperating for three years, with 
ller now two years old. It is used 
Deleo Light cells which operate 
ugh originally intended to operate 
nsmitter. The usual Model “‘T”’ 
the source of power and the 
nilar to those already described. 
impeller is fastened to a Model 
I | hub which rotates on its regular 
camshaft gear has been cut out in 
ustened to the back of the flange 
This gear drives the generator 
ilar drive gear fastened to the 
Che impeller thus corresponds to 
the Model “T”’ engine. 
rator cuts in at 650-r.p.m. gen- 
ich corresponds to 200 r.p.m. 
The impeller was designed to 
in a 6-mile wind. Maximum 
1 in a 15-mile wind. 
carved out of a piece of standard 
2 imber 7 feet long. The actual 
dit 15¢ by 554 inches. The piece was 
cal ted for straight grain and uniform 
, without a mixture of heartwood 
L \lmost any kind of wood may be 
ust med to be the most uniform. Of 
ted blank could be built up if it 
get a suitable piece. The piece 


carving process. Heavy celluloid will do as well 
and may be easier to work. The dimensions for the 
blade section are given in the table and should be 
accurately plotted to obtain the best results. A 
triangular engineer’s scale graduated to 1/50th 
inch is the easiest rule to use in plotting and a 
fine sewing needle makes an excellent marker. 
The relationship of the dimensions is shown in 
Fig. 1, “‘x’’ being the distance in inches from the 
nose of the section to various points along the 
chord, or the abscissas used in plotting the out- 
line, while “‘b’”’ and “a” are the ordinates to the 
lower and upper surfaces, respectively, for the 
point “x.” For example, at a distance of .28 inch 
back from the nose (“x”) the ordinate to the 
lower surface is .02 inch (“b’’) and that to the 
upper surface is .56 inch (“a” 

The points will not fall exactly on a smooth 
curve because of the small scale of the section, but 
a smooth curve should be drawn as close to the 
points as possible. The shape may then be trans- 
ferred to the material to be used for the template 
and the template worked down to the curve. The 
curve on the under side of the nose should be left 
off the template for carving the back and a second 
template made for the nose section alone. The 
curved back is worked down with the first 
template and the nose with the second, using the 
completed upper curve as a base. 

The next step is to determine the direction of 
rotation. This impeller rotates in a counter-clock- 
wise direction. Mark the center of the blank for 
the hole that will fit over the hub and draw a 
line at right angles to the long axis of the blade 
all the way around the blank. Hold the blank up 
and mark the edge (15-inch edge) which will trail 
as the blade rotates, the 55<-inch face toward 
you being the side on which the wind will strike, 
or the “‘face”’ of the blade. Mark the trailing edge 
for each blade. Starting from the center of the 
blank, lay off on the 154-inch edge a mark 12 
inches from the center and draw a line at right 
angles to the face of the blade. Lay off similar 
lines at 18, 24, 30, 36 and 42 inches from the 
center. The points as indicated in Fig. 2 are then 
laid off from the face of the blade, the dimensions 
being given in that figure. The figure is not to 
scale in order to make the dimensions clear. Join 
the points located with a smooth line. Repeat 
for the other blade. 

The face of the blade is now worked down 
using the curved line just drawn as one guide 
line and the corner where the face and the leading 





s] n feet long, as this is the diameter 
T p is to make a metal template for 

gaug irved back of the blade during the 
° Texas. 
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edge of the blade meet as the other guide line. 
The face is carved down until it is flat and smooth, 
the smoother the better. 

The back or curved side of the blade is now 
worked down. It should be noted that the nose of 
each section is tangent to the leading edge of the 
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SECTION AA 


FIG 2 


rYIse 


blade as shown in section AA of Fig. 2. This 
serves as & reference point. The easiest Way Is to 
work down sections 6 inches apart corresponding 
to the markings on the trailing edge of the blade 
These sections should be worked down carefully. 
The remaining portion of the back may then be 
worked down to these sections. The back should 
have a smooth finish the same as the face. The 
ends are merely rounded to take off the sharp 
edges. There is no curve to the tip. 

The blades should be carefully balanced. 
Balancing should start while finishing the backs 
of the blades. Final balancing is done with the 
impeller mounted on the hub, using light oil on 
the bearings. In case the blades do not balance 
and the shape has been worked down until 
further carving will change the shape of the sec- 
tion, a small piece of lead may be driven into a 
hole drilled longitudinally in the thickest part of 
the end section. 

The impeller is finished with several coats of 
shellac to seal the pores of the wood. The blades 
should be balanced while shellacing; in fact, final 
balancing ean often be achieved by adding an 
extra coat or two on the lighter blade. The im- 
peller should balance as accurately as possible. 
Unbalance will cause excessive vibration in a 
strong wind and may tear the installation down. 
The impeller described has stood up in strong 
winds without damage, though it is the practice 
to throw it out when the wind gets above 25 
miles per hour. 

When mounting the impeller on the hub the 
blades should be tracked to see that they rotate 
ina plane that is at right angles to the axis of 
rotation. This can be checked by setting the 





assembly on a bench with the impeller vertical 
and placing a block on the floor so that it just 
touches the blade. When the impeller is turned 
180 degrees, the other blade should likewise just 
touch the block. The impeller may be made to 
track by shimming at the hub. 


Template Data 


xr’ in inches b’’ in inches 1’ in inches 
0.0 0.21 0.21 
07 O75 38 
14 045 45 
28 02 56 
$2 Ol 63 
yt OO oY 
aS 78 
1.13 83 
1.69 87 
2.2 S4 
2 8] 76 
38 65 
i 52 
1.50 37 
0 20 
11 
2 02 

Phe radiu { the nose is 0.18 inch 


it should be noted that this impeller was 
designed for a specific task. It will not be satis- 
factory at different conditions of wind speed and 
load. More power may be obtained by increasing 
the chord of the section and the length of the 
blade, but the blade angles given in Fig. 2 will only 
be good for 200 r.p.m. in a 6-mile wind. From the 
rigs previously described, it seems to meet the 
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majority of requirements. 


Hamdom 


nued from page 


the OM work ’phone, it’s the OM who really is 
the ’phone hound. Sally, it seems, prefers to 
revert to type and change the rig over to c.w. 

and then can be heard complaining about tin ears 
and wondering why that VK doesn’t get a new 
receiver. It’s all a game, and a swell lot of fun; 
but it’s more than that, too. Ham radio has 
meant escape and has aided recovery during four 
years of invalidism. It has brought many friends 


and much happiness. And that, be you OM, OW, 


YF or YL, is as much as any of you can say. 


Ge Strays “Ss 


For the benefit of Canadian purchasers of the 
Radio Amateur’s Handbook, we have been ad- 
vised by the Department of National Revenue of 
Canada, Customs Division, that the Handbook 
may be entered free of Customs duty under the 
first part of tariff item 172. The Canadian Cus- 
toms Division adds, however, that there is pay- 
able on books classified under the first part of this 
tariff item the consumption or sales tax of 6%. 
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e With the Affiliated Clubs e 














\ NGS to these newly A.R.R.L. 
r clubs: Charleston Amateur 
Club, Charleston, South Carolina. 


\mateur Radio Club, Moose Jaw, 
S Canada. New England Radio Re- 
tion, Springfield, Massachusetts. 

> Club, St. Cloud, Minnesota. 


Misceallany 
Radio Club, Ames, Iowa, is 
ns for a club transmitter. 
Amateur Radio Club elected 
CX, president; W7AYO, vice-presi- 
WI Miss Mowery), treasurer; 
Black), secretary; W7BUX, 
7BCS, W7ALH, directors . . . how 
ve YL officers? . . . The Lake 
Amateur Radio Club has voted 
Florida A.A.R.S.C.W. Net as its 
the year. . . The member- 
States Radio Club of Port Jervis, 
mateurs from the states of New 
ind Pennsylvania an of- 
issued regularly with 
W3AMB is in charge of 
Va.) Short Wave Club’s program 
m, & major feature of that club’s 
Five members of the Radio Oper- 
of New Bedford (Mass.) par- 
A.R.R.L. ’Phone-C.W. 
he opportunity for a_ friendly 
tween themselves .. . result 
164 points, WIBLU (phone) 372, 
nd e.w.) 288, W1IAGW (phone 
w.) 12. ... The Fond du Lac 
Radio Club had an exhibit at the 
ow in that city, March 16-17 
imateur station was demon- 
Joseph Valley Amateur 
Mishawaka, Indiana, has outlined a 
meetings’’ to be held with clubs in 
. this is an excellent idea 
t makes for better codperation be- 
groups and because it breaks the 
y of routine meetings. ; 
mber, 1934, the Amateur Trans- 
tion of Western Pennsylvania put 
mateur radio exhibit in Pitts- 
nt displayed ranged from old 
44-meter gear, and in- 


etin 1s 


recent 


e St 


rs to 
ticularly neat and modern trans- 
vers. Amateurs codperating in 

t exhibit were W8OW, WSLED, 
80C and WSMHA. .. . The North- 
Association elected new 


35, as follows: W2AYJ, president; 


f 


. 
Wireless 








W2A0OL, vice-president; W2DPQ, 
W2DUA, treasurer; W2DJA; chief operator: 
W2AIZ, traffic manager... . K. B. Warner, 
WI1EH, A.R.R.L. Secretary, was made an honor- 
ary member of the Tri-State Amateur Radio 
Club of Sioux City, Iowa, during his visit to that 
city on February 18th . . . this club has but four 
honorary members. . . . The Missoula (Mont. 
Amateur Radio Operators’ Club has been having 
some very interesting speakers . . . among the 
subjects covered have been “Cosmic Rays,” 
“Radio as Used by U. 8S. Forest Service in Re- 
porting Weather Conditions and Handling Traffic 
During Fires,” “Spark Transmitters’ and “Ca- 
pacity and Inductance in Alternating Currents” 

. interesting speakers and topics help to keep 
up the interest of club members. 


secretary; 


Brooklyn Club Announces Contest 


The Radio Club of Brooklyn is making an ef- 
fort to get all licensed members active on the air. 
At a recent meeting it was voted to hold a contest 
for this purpose. Among the rules are these inter- 
esting points: All transmitters built in the contest 
must have an r.f. output of not less than ten 
watts. Contestants completing their transmitters 
within six months from the starting date will re- 
ceive a year’s membership in the A.R.R.L. Con- 
testants must file with the contest committee 
proof showing consistent operation from the time 
the transmitter is completed to the end of the 
contest period. A contest of this type should do 
much to stir some of the “inactives’’ on any 
club’s roster into action; it’s well worth a try. 


WJBC—1200 ke. 


The Central Illinois Radio Club (Bloomington, 
Ill.) has been given a half hour on the local broad- 
casting station, WJBC, 1200 ke., every Friday at 
11:00 p.m. C.S8.T. starting March Ist. The main 
purpose of the programs is to acquaint the general 
public with the benefits derived from amateur 
radio in any community, although the material 
broadcast will interest hams as well. The value of 
amateur radio in emergencies will be stressed. 


Club Meetings a la 56 mc. 


In the “old days” if the winter’s storms made 
traveling difficult, club members thought nothing 
of the report “no club meeting because of the 
storm.” But nowadays! . . . A heavy snow hit 
Providence, R. I., late in January, seriously tying 
up transportation. Members of the Providence 


Continued on page 88) 
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e What the League Is Doing 





League Activities, Washington Notes, Board Actions—For Your Information 


SE OE 





————— 





Occasionally the A.R.R.L. offi- 
ces receive a letter suggesting 
that the headquarters staff has a tendency to 
pass lightly over carefully-considered criticisms 
and resolutions adopted by conventions. We are 
sorry if we have ever given that impression but 
we think we know from what it may arise and we 
would like to discuss it on this page. 

The vote in A.R.R.L. affairs is by divisions, 
each division director possessing one vote. There 
ure thirteen divisions in the United States and a 
total of sixteen directors. Let us imagine a hypo- 
thetical case where absolutely every member of a 
certain division is in favor of doing a certain thing 
but the other divisions of the United States are 
opposed to that thing being done. Even if the 
first division is 100% for it, they will have but one 
vote out of sixteen in the determination of 
A.R.R.L. affairs and the decision will have to be 
made in terms of the fact that all the other divi- 
sions are opposed, since majority rule must gov- 
ern. Such a situation is always very difficult to 
comprehend in the division that is alone on the 
question. Every member there knows that every 


Conventions 


other amateur with whom he discusses the ques- 
tion thinks as he does and they are aware that 
they are 100% for a particular point of view. It is 
dificult for people as young as most of us ama- 
teurs to realize that the rest of the country out- 
side our division may feel very differently on the 
question. 

Now when any such matter arises it is very 
probable that A.R.R.L. already has a policy, 
which has been laid down by the Board of Direc- 
tors at a previous meeting and instructions given 
the officers concerning it. The officers are defi- 
nitely ordered to pursue a certain policy, repre- 
senting majority opinion amongst the different 
divisions as to what A.R.R.L. should do about a 
particular matter. If under those circumstances 
the headquarters receives criticisms from a club 
or a division, or some resolutions adopted at a 
convention espousing a plan contrary to the in- 
structions given by the Board, there are only two 
things for us to do, and those we do: (1) We try to 
explain why the League has its present policy, 
what the underlying reasons were that impelled 
the Board to decide the matter the way it has 
been decided, contrary to the wish of these partic- 
ular resolutions. (2) If the resolutions present a 
new idea that might be acted upon in the future, 
we refer it to the division director. 

There is nothing else the headquarters can do. 
We do not mean to pass over these views lightly, 


but we cannot comply with them if they are con- 
trary to our instructions. The voice of the division 
is to be expressed by the division director, not by 
us, and the only workable arrangement is for 
resolutions to be laid before the entire 
Board by the director of that division, urging 
that point of view as being the opinion of his 
division and representing something that he 
thinks ought to be adopted all over the country. 

Another complaint sometimes mentioned in let- 
ters is that the headquarters seems glad enough 
to let things slide along without the transaction of 
important business at conventions. Our general 
attitude on this subject necessarily has to be in 
compliance with the constitution and by-laws of 
the League. There are two ways of governing a 
mutual coéperative non-commercial fraternal 
and technical society like ours, but they are not 
interchangeable. One method of governing is the 
one that we employ in A.R.R.L.: We divide the 
country into regions and in each region we have 
a popula election by ballot to choose what is in 


those 


effect a regional governor. These regional gover- 
meet and constitute a national board of 
governors, each possessing one vote and by their 


nors 


majority opinion controlling the affairs of our en- 
tire organization. These governors, or directors as 
we call them, are obliged by our constitution to 
inform themselves on the needs and desires of 
their members, but the function of control is 
lodged in them as individuals. The theory is that 
it is impossible for the entire membership to 
participate in personal voting on every question 
that comes up in our affairs. The members, there- 
fore, select a representative or spokesman and 
delegate to him the right to speak for them. The 
important characteristic of this A.R.R.L. system 
is that, after the members have elected a director, 
the director receives the power of his membership, 
ind thereafter the membership participate in af- 
fairs by of expressing their opinion 
through the director. It is exactly as in the Con- 
gress of the United States. The private citizen 
does not have an opportunity to vote on the 
adoption of every proposed law. He has elected a 
congressman to do that for him and has delegated 
his power to the congressman. But while he can- 
not vote, he does have the right of expressing his 
opinion to his congressman and letting him know 


fhe medium 


how he feels about it. 

Now the other way in which societies may con- 
duct their business is the method of holding “‘con- 
ventions.”” The labor unions and the political 


(Continued on page 82) 
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Ba Operated Portable Transmitter 
ie the circuit diagram of crystal-con- 

4 table transmitter used by Green 

|. 


, W4CPX, consisting of a crysta 
llator of the Tri-tet type modelled 
gle-tube transmitter described in 
1934. The circuit constants are 
pecified in the article mentioned 
reen voltage is obtained from a 

ing resistor instead of from a 


Svagle-wire 
feeder 





6v DC 


PTAL-CONTROLLED PORTABLE 
rTER AND POWER SUPPLY 


( triable 

( 

‘ 

( 

‘ vt tc 

I ma. choke. 
transformer 

B ’ buzzer or vibrator. 


Che constants are given under the 
r the coil data, which will de pe nd 
| frequency. The tube may be 
12. For portable work a single-wire 
nna cut to the frequency of the 
the feeder being tapped on the 
ximately at its center. 
r the oscillator may be obtained 


from an automobile radio “B” eliminator or 
from an arrangement of the sort diagrammed. 
This consists of a power transformer of the 
midget variety, furnishing a few hundred volts 
each side of the center-tap on the high-voltage 
winding, working into a Raytheon BH-type 


osc BUFF AMP 








FIG. 2—METER-SWITCHING CIRCUIT 
The meter shunts are part of each circuit to which the 
meter is connected. The numbers on the terminals of the 
shunts correspond to the numbers on the two multi-point 
switches A and B. A suggested arrangement for a three 
stage transmitter is shown; the system can be used for 
metering more or less circuits, of course. 


gaseous rectifier and a brute-force filter. Direct 
current from the 6-volt storage battery is fed into 
the 5-volt rectifier winding on the transformer 
through a low-resistance buzzer or vibrator. With 
the particular transformer used by W4CPX the 
current consumption from the battery was ap- 
proximately 4 amperes and the output voltage 
about 275 volts d.c. under the transmitter load. 
The transformer was rated at 350 volts each 
side of the center tap 

Tuning instructions may be found in the article 
referred to above. 


Another Way of Multi-Metering 
Many of us are constantly looking for ways to 
get the most out of the game at the least expense. 
Here is one method of economizing that will de- 
tract in no way from the performance or ap- 
pearance of the particular “heart’s desire” we are 
working on at the moment. Most systems of using 
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one or two meters to do duty in several stages 
have disadvantages, such as being unsightly, 
cumbersome, or dangerous; the method described 
here, however, is inexpensive and allows fast 
meter QSY from one stage to another. 

Fig. 2 is practically self-explanatory. A 0-1 ma. 
meter is connected between the rotor arms of two 
multi-point switches, the switches being ganged 
together but insulated from each other. Appro- 
priate meter shunts, indicated by S;, So, etc., are 
left permanently across the indicated points of 
the two-deck multi-switch. Except when the 
meter is to be used for 10- or 20-mil ranges, the 
shunts will be of some value in the vicinity of 1 
ohm or less; therefore it will be apparent that the 
shunts will not affect the performance of the set. 
In the event that a meter having a full-scale de- 
flection of, say, 50 ma. is used in place of the 
indicated 0-1 milliammeter, the shunts would be 
of even lower ohmic resistance. In other words, 
use any meter at hand as long as the internal 
resistance is known—this in order that the ex- 
ternal shunt may be calculated correctly. Some 
may say that the switch points will introduce 
errors, and this is true to a certain extent; how- 
ever, the error is so small as to be unnoticeable for 
all practical purposes. Using a good meter, the 
error from this source will be less than is the case 

























— ! 
f ' 
1 ' 
! i i 
! 
: ub ! : 
: W i 1 
‘ n 1 ! 
' " 0.000 ! ! 
' ; a , ! 
$2,000.21 | i 500002 ' 
— . 
pew > I 2 ' 
: +300 | ' 
' +45 i > 
Liv aw =] i 
AAA $A AA > ' 
' 
wy 
a ° 
- 400¥V -+- 1ooov + —- 400V +~- 


FIG. 3—SUPPRESSOR-KEYING CIRCUITS FOR 
PENTODES 


where many of the bargain-type meters are used 
without shunts. I have been using the system for 
some time and have tried substituting a cor- 
rectly-scaled meter for the shunted one, with no 
difference in results. 

It is suggested that two meters be used, each 
with its separate switch, in order to obtain 
simultaneous grid and plate readings on one 
Stage, or plate current in one stage and grid cur- 
rent in another. This will facilitate neutralizing. 
Remember that all grid meter connections should 
go to one switch, and all plate connections to the 
other. 

Henry T. Brummett, WEEKS 


Evitor’s Nore.—Two-gang multi-point switches of the 
type used for receiver coil switching would appear to have 
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RK-20 Keying Circuits 

Two circuits for keying the suppressor of a 
transmitting pentode such as the RK-20, sug- 
gested by Herbert Hoover, Jr., W6ZH, are shown 
in Fig. 3. Both operate on much the same principle 

that of cutting off plate current by means of 
negative bias on the suppressor grid—the first 
being for direct keying and the second keying 
through a small triode. 

An auxiliary supply of about 400 volts, used 
both for control-grid and suppressor bias, is re- 
quired. In circuit A with the key closed the sup- 
pressor is 45 volts positive with respect to the 
cathode, the positive voltage being obtained from 
a tap on the plate-supply bleeder. With the key 
open, however, the suppressor becomes 400 volts 
negative with respect to the cathode, the plate 
current being blocked off completely under these 
conditions. The 50,000-ohm resistor has no effect 
on the negative bias voltage, being in the circuit 
simply to limit the current flow through the key 
circuit when the key is closed. 

In circuit B the positive suppressor potential 
is supplied through the plate-cathode circuit of a 
triode such as the 56. The cathode circuit of the 
56 is completed through a 50,000-ohm resistor 
and the tap on the bias supply, the tap being 

adjusted to give plate-current 

B cut-off on both the 56 and the 
~ | RK-20 with the key open. When 
' the key is closed, the grid poten- 
‘ tial of the 56 becomes positive, 
| the plate resistance of the keyer 
1 tube drops to a low value and 
: the voltage applied to the sup- 
| pressor or the RK-20 is approxi- 
i mately 45 volts positive. The 
' value of the resistance R in series 
' with the key can be adjusted to 
give the necessary positive grid 
bias to the 56 under key-down 
conditions. It may not be needed 
at all, although some resistance 
at R will be helpful in prevent- 
ing flow of grid current in the 56. The ad- 
vantage of the tube-keying circuit is that the 
suppressor circuit is not interrupted by the key 
itself with the result that keying transients are 
reduced. The time-lag in the keying can be made 
almost any value desired by proper proportion- 
ing of resistors and condensers, since the keyed 


NAA " 


1000 V + 


current is practically zero. 


xd enough insulation for low-power transmitters using 
500 volts or less. For higher powers it would be desirable to 
make up special switches with plenty of insulation between 
contact points 

he formula for calculating the shunt resistance required 


R Rm 
. — l 
where R, is the required shunt resistance, Rm the meter re 
sistance, and n the scale-multiplying factor desired 
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less Keying With Pentodes 
ve been having trouble with 
ventode crystal oscillators should 
ntributed by Roy H. Raguse, 
Vi ie. W6FKZ writes that his first 
ng a 47 oscillator brought plenty 
installed a voltage divider to 
the screen instead of using a 
esistor. This required no change 
xcept the addition of a 50,000- 
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OSCILLATOR CIR- 


FOR CHIRPLESS KEYING 
point is the use of a voltage divider 
resistor for supplying screen voltage. 


The 


Caliper Coupling 
using link coupling between 

it a problem to vary the coupl- 

the split-condenser circuit, with 
oil “hot.” A satisfactory solu- 

und here by using a caliper-like 
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LIPER COUPLER” FOR 
PLING IN LINK CIRCUITS WITH 
BALANCED TANKS 


en the screen and negative B, 
t+. With the sereen voltage tied 


e extra resistence needed does 
ritieal, a 20,000-ohm resistance 
lled by the editor in an oscilla- 
ted with chirps without chang- 

that obtained with the ordi- 
resistor. 


voltage 


GIVING 


upported by a standoff insulator 


iliper consists of a single turn 


of copper tubing sawn into two semi-circles and 
flattened at the joint to take a screw. Lock 
washers and double nuts are used to prevent the 
adjustment tension from loosening after repeated 
movements of the two halves. To this center joint 
a brass right angle is attached, being fastened by 
the same screw which holds the two halves of the 
coupler. The assembly in turn is mounted on top 
of the standoff insulator, as shown in Fig. 5. With 
plenty of excitation it is rarely necessary to have 
more than one turn of coupling between the plate 
of one stage and grid input coil of the stage fol- 
lowing. It is possible that on low-power stages 
more turns will be needed to effect adequate 
transfer and this is best made in the form of a coil 
wound at the cold end of the tank coil. The ad- 
justment is not critical, but too close coupling 
should be watched because of the detuning effect. 
In the construction of the caliper coupling de- 
vice it is wise to bond the two halves with a 
heavy, well-soldered flexible wire to prevent the 
possibility of high-resistance connections at the 
friction joint. The transmission line is best made 
of solid wire in preference to the stranded kind, 
and is soldered to the two ends of the caliper. The 
other end can terminate in a similar coupling 
device. —W. H. Hannah, W2US 


Harmonic Suppression 


The following note from M. W. Mitchell, 
W9IQZ, offers a cure for a condition that is likely 
to cause the unknowing operator some embar- 
rassment: 

“While QSO with W9JZJ recently, I was asked 
to listen on 38 meters for his 75-meter ’phone 


Tuned to 
* harmonic 
+HV 


harmonic. We did and picked up the harmonic 
about R4 on loudspeaker. JZJ was quite worried 
and was wondering what to do about it when I 
remembered a stunt that is used in broadcast 
stations quite often, told to me by W9PLF some 
time ago. We tried it on this QSO and it elimi- 
nated the 38-meter harmonic completely. 

“The thing consists merely of inserting & 
wavetrap tuned to the undesired harmonic in 
series with the positive plate supply lead to the 

(Continued on page 88) 


FIG. 6—WAVE TRAP IN PLATE 
SUPPLY LEAD TO ELIMINATE 
HARMONIC RADIATION 
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Devoted to the interests and activities of the 


INTERNATIONAL AMATEUR RADIO UNION 


President: H. P. MAXIM Vice-Presi C. H. STEWART Secretary: K. B. WARNER 
Headquarters Society: THE AMERICAN Rat 10 RELAY LEAGUE, West Hartford, Conn 











MEMBER SOCIETIES 


American Radio Relay League Liga Mexicana de Radio Experimentadores Rede dos Emissores Portugueses 

Associazione Radiotecnica Itallana Nederlandsche Vereeniging voor Interna- Reseau Belge 

pe ee —. A. ae L ect . —- a a Reseau des Emetteurs Francais 
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Deutscher Amateur Sende-und-Empfangs Internationaal Radioamateurisme tng = = Radio ot League 
Dienst New Zealand Association of Radio Trans- Suomen tac loamatooruiltto ry 

Experimenterende Danske Radioamatorer mitters Sveriges Sandareamatorer 

Irish Radio Transmitters Society Norsk Radio Rel# Liga Unién de Radioemisores Espafioles 

BRaBBLTE2LIB Polski Zwiasek Krotkofalowcow Union Schweiz Kurzwellen Amateure 

Liga Colombiana de Radio Aficionados Radio Society of Great Britain Wireless Institute of Australia 





Conducted by Clinton B. DeSoto 


Anniversary: notable celebration of all will be that of the 

Ten years ago this month the International Reseau des Emetteurs Frangais. This society, 
Amateur Radio Union was formed. On April 14, existing in the very birthplace of the Union, to 
1925, the opening session of the First Interna- some extent founded through the Union, many of 
tional Amateur Congress convened in the Faculié whose present members and officers were active in 
des Sciences, in Paris. From this meeting, in which — that first great Amateur Congress — this society 
there participated representatives of 23 nations, has, indeed, the most fundamental cause for 
celebration. 

We have been informed that a special com- 
memorative issue of “Radio-REF’’ has _ been 
planned. An account of the history of amateur 
radio, the Union, and the part played by the 
R.E.F. will be included. It is known that many 
celebrated figures in the world of international 
radio have transmitted greetings upon the occa- 
sion, and these will be incorporated in the issue. 
The usual technical material which features the 
magazine will also be present. 

Those amateurs interested in the historical 
development of amateur radio will find this 
current anniversary month, and its various 
manifestations, of interest. 

Current: 
Without warning, the Newfoundland govern- 


MAHIEU, PERUWELZ, BELGIUM ment recently imposed on the amateurs of New- 

At the right, above, is the push-pull 28-mc. rig with 700 foundland and Labrador a new set of regulations, 
watts input. Beneath is the 250-watt 3.5-mc. set, while to establishing a district organization, and issuing 
the left are two 750 watt Class A Heising modulators, : all “ Formerly the prefix VO8 : lied 
the crystal exciter and doublers, and, at the top, a Marconi new Call signs. rormerty le pre IX S appher 
aoe used as the 14-mc. amplifier and a 503A on 7 mc. to all amateurs in this area. Now the Radio 

> o - rn 
ith the exception of these last two, the tubes are Philips, Branch of the Department of Posts and Tele- 


of the plain tungsten filament variety. : 7 
graphs has established six districts, as follows: 





ON4AU, THE FAMOUS STATION OF JACQUES 


and the result of a year’s previous effort on the District No. 1: All stations located in the City 

part of an A.R.R.L. committee, there grew the — of St. John’s within municipal limits. 

Union which, with some modifications, we have District No. 2: All stations located outside of 

to-day. No. 1 and south of Lat. 49 and east of Long. 56. 
This month will see widespread international District No. 3: All stations located north of 


celebration of the anniversary. Perhaps the most Lat. 49 and east of Long. 56. 
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t: All stations located south of 
Lat t of Long. 56. 


I } 5: All stations located north of 
Lat t of Long. 56. 
I 6: All stations located in New- 
ador. 


lio is once again authorized in 
Pi r from the official order, ‘““There 
red the reasons which determined 
the Ministerial Resolution dated 








J2HN THE STATION OF SHIGEO SHIMA, 
APPOID VE DIRECTOR, J.A.R.L., 45 TAKAWANA 
\ (1CHO, SHIBAKU, TOKYO, JAPAN 


1934, which suspended the use of 
by the Bureau of Radio for 
radio transmitting stations 

\mateur’ stations: 

lved: to declare null the afore- 
sterial Resolution. Register and 


O re is no change in the amateur 
y. Please note the comment 
sting 


Gen 
rid was shocked to learn of the 
y 19th of H. D. Price, G6HP, 
trocution when he accidentally 
»300-volt supply of an experimental 
itter on which he was working 
i4-me. signal was one of the best 
ky r: his fate should be a warning to 
ON4AU worked W9TJ on 28 
EVT, using a parabolic half-wave 
Ze} tary half-wave parabolic antenna 
m is in use, so many more DX 


01 expected .. .. .. A new 
M Manchuokuo) station is MX2B, 
( i Nagano, Nan Shan, He Hsi, 
Cl Hu, Peng Tien, Manchou Empire 
M ... It was W6AF who 
su t that mouthful through .. .. .. 
wy re darned gld wid me. Hv three 
SIS nice girls, ND for ham operating! 
P e at the bug of dad — anno 1945,” 


reads the unique birth announcement of PAOQQ, 
te ke as Fondest congrats, OM! .. 

The QRA of FBSC is: F. P. Bour, Faravohitra, 
Tananarive, Madagascar ON4UU is 
busy these days working on a 1-kw. rig for 
exhibition at the Brussels World’s Fair, begin- 
ning this summer; the Reseau Belge is planning 
a large exhibit .. .. .. Two new ‘phone 
WACs: First, W. F. Meyer, ZU6P, who has the 
first of these special certificates to be issued in 
South Africa. Second, Fred L. Mason, W5CCB, 
who joins the small group of American ’phone 
WACs. 


QSL Bureaus: 

Following is a list of the QSL Bureaus of the 
world. It is to these addresses that cards intended 
for the countries shown are to be sent. Corree- 
tions, additions, or deletions to or from this list 
will be welcomed. 

Algeria See Morocco. 
Argentine: Radio Club del Argentina, Rividavia 2170, 

Buenos Aires. 

Australia: W.I.A. Federal QSL Bureau, George W. Luxon, 

VK5RX, 8 Brook St., Mitcham, South Australia. 
Austria: O.V.S.V., Willy Blaschek, Bahngasse 29, Klos- 

terneuberg. 

Azores: See Portugal. 

Belgium: Reseau Belge, 312 Rue Royale, Brussels. 

Brazil: L.A.B.R.E., Caixa Postal 26, Sao Paulo. 

British West Indies: Ian C. Morgan, “Southlands,”” War- 
wick East, Bermuda. 

Canada: A.R.R.L., West Hartford, Conn., U. S. A. 

Ceylon: G. H. Joliffe, VS7GJ, Frocester, Govinna; or A. M, 

Rahim, “Rillington,” Wellawatte, Colombo. 

Chile: Luis M. Desmaris, Casilla 761, Santiago de Chile. 
China: I.A.R.A.C., Box 685, Shanghai. 











A GROUP OF SWISS DX MEN 


Left to right: HB9AQ, winner, Swiss DX contest, 1934; 
HB9J, winner, for Switzerland, A.R.R.L. DX tests, 1934; 
HB9AO, holder of Swiss WAC record (8 hours, 37 min- 
utes); HB9Y, perhaps the best European 3.5-mc. DX man. 


Colombia: L.C.R.A., Apartado 330, Bogota 

Cuba: Pedro Madiedo, calle Santa Rosa, Buen Retiro, 
Marianao, Habana. 

Czechoslovakia: C.A.V., Post Box 69, Praha I. 

Denmark: E.D.R., Postbox 79, Copenhagen K. 

Dominican Republic: Bull Insular Line, San Domingo City 

Dutch East Indies: N.I.V.1.R.A., J. M. van Heusden, Ir., 
Burg., Coopsweg 28, Bandoeng. 

England: R.S.G.B., 53 Victoria St., London, S. W. 1. 

Estonia: V. Suigusaar, Hobe t. 4, Pernau. 

Finland: S.R.A.L., Pohjola, Box 42, Helsinki. 

France: R.E.F., 17 Rue Mayet, Paris 6e. 

Germany: D.A.S.D., Schweinfurthstr. 78, Berlin-Dahlem 

Guam: Foster D. Brunton, 62 Santa Cruz St., Agana. 


(Continued on page 90) 
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W8BQ, West Hazleton, Pa. 


DESCRIPTION of W8BQ is no new thing to 
4 the pages of QST, since Herb Walleze long 
ago acquired the habit of getting on the air and 
doing things. Although a great many old timers 
are back in the game again now after one or more 
lapses, few have been in the forefront continually. 
But through the spark days of the early post-war 
period, the c.w. transition, the early international 








transmitter has some interesting features it will 
be deseribed in detail in this issue of QST. A 
1000-volt m.g. set supplies the plate power for the 
10’s. The antenna is 110 feet long, supported by 
a 65-foot cedar pole, and is fed at the end. It is 
coupled to the transmitter through a filter net- 
work. 

’Phone is used occasionally, the modulator 
being an 845 used Class-A and driven by a 
speech amplifier consisting of a 53 and 2A3. 

Modulator bias is taken from the 














work, and up to the present when the amateur 
world is divided into spheres of activity which 
prevent close association of all groups, 8BQ has 
been a familiar sine. Herb’s first attempt at ham 
radio took place in 1912, which subtracted from 
1935 gives us a total of 23 years of it—not bad 
for a fellow who’s now only 35. The call 8BQ was 
obtained in 1919. 

The latest rig at W8BQ is just as different from 
the last which appeared in QST as that one was 
from the one preceding. It is interesting to note 
that the transmitter power considered necessary 
for good communication has been subject to con- 
siderable change during the time the station has 
been on the air. After retiring the kilowatt spark, 
cw. equipment started out with 202’s, larger 
tubes being installed until a 204-A peak was 
reached, after which the cycle has declined 
through 50 watters until now the output stage 
has but a pair of 10’s. These are not permitted to 
take life too easy, however; the input is pushed up 
to a mere 200 watts at times! The complete line- 
up includes a 59 Tri-tet oscillator, a pair of 24’s 
in push-pull as a buffer, and the 10’s. Since the 


speech-amplifier power pack. There are 
no batteries in the station, leak bias 
being used on all r.f. stages, and even 
the keying relay getting its juice from 
one of the low-voltage plate supplies. 
The transmitter works on 160, 80, 40 
and 20 meters. 

The receiver which occupies the major 
portion of the operating desk is a home- 
made superhet built into an old Nor- 
den-Hauck cabinet. Its tuning range 
is from 15 to 1000 meters, with full- 
scale spread on all ham bands. A moni- 
tor is built into the same cabinet, its 
output being coupled to the grid of the 
last if. tube through a 10-uufd. mica 
condenser. The monitor frequency is 
set so that its oscillations beat with those of the 
transmitter to give a difference equal to the inter- 
mediate frequency. With this arrangement the 
transmitter can be heard whenever the key is 
pressed, although the monitor itself does not 
interfere with reception. Naturally no switching 
is necessary. The transmitter control switch also 
is mounted on the receiver panel where it is 
handy. 

Altogether a neat station, with none of the 
superfluities which characterize so many ham 
layouts. It kicks out, too, one of the latest 
DX QSO’s being with HB9Y on the 80-meter 
band. 





WO9OBEZ, Wichita, Kans. 


w= owned by William Obrist, of 1105 
No. Custer Ave., Wichita, Kans., has been 
in operation since 1923. In the twelve-year period 
a great many transmitters and receivers have 
come and gone, naturally enough. The station 
has kept up with the times, however, and the 
equipment now in use is thoroughly modern 
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s a panel-and-frame affair 
es, each two by two feet, with 
stages covered with metal sheet. 
has four stages; the first is a 47 
using both 80- and 40-meter 
t more than one frequency- 
needed for work in the 80-, 
bands. The oscillator is fol- 
10 tube used either as a straight 
depending upon the cireum- 
drives a pair of 10’s in push- 
ge, a pair of 203-A’s in push- 














provided with plenty of excitation 
, and its plate input can be run 
necessary. Power for the 203-A’s 
1000-1500-volt transformer and 
the usual filter. A smaller sup- 
made transformer and 83 rec- 


1) volts for the three low-power 
sistors being used to cut down 
necessary. 


handled by a Class-B modula- 

f Western-Electric 276-A tubes. 

» speech amplifier consisting 

15 second stage, and a driver 

f 45’s in push-pull. A double- 
rophone is used. 

W9BEZ is an 80-meter Zepp 

s, the flat-top being supported 

phone poles. The feeders are 

ransmitter through an antenna 

lescribed by Collins in a past 

W9BEZ’s receiver is a Patterson 


. ntacts have been made in the 
been on the air, and W9BEZ 

pecialized in “all-District’”’ 

Si rked all call districts in the 
Canada, Australia and New Zea- 

intries in all continents have 


pe Two-Terminal Oscillator 
d from page t7) 


remain nearly the same for 


dom. 
ons, a figure of merit for a 
device of the class in 


which the dynatron and the negative-transcon- 
ductance method fall is given by 1/CR, where C 
is the total effective shunt capacitance and R the 
negative resistance. On this basis, the 24-A’s 
which have an effective capacitance of approxi- 
mately 10 uwufd. would have a figure of merit. of 
1.7. If it is assumed that more suitable plate 
material could be used, this figure might be in- 
creased to 5. In the 57 or 6C6 circuit, the tube 
contributes about 12 yufd. to the shunt capaci- 
tance, and the external coupling condenser and 
leak may be caused to contribute as little as 6 
uufd. The figure of merit is then approximately 
15, or three times as great as the best figure given 
for the dynatron. 

Electron transit-time effects limit to approxi- 
mately 20 megacycles the upper frequency at 
which the 57 or 6C6 will oscillate. This limitation 
makes it impracticable to use these tubes as os- 
cillators in all-wave receivers at frequencies much 
above 15 megacycles. The negative-transcon- 
ductance tube can, however, be used to advantage 
as a two-terminal oscillator in receivers, measur- 
ing devices, or other equipment in which the 
frequencies involved are lower than 15 megacy- 
cles. No tickler coils or taps are required for this 
type of oscillator. This is a feature which greatly 
simplifies the switching problem for apparatus 
employing more than a single frequency band, 
since but one switching terminal need be con- 
sidered for each band; the other terminal can be 
connected permanently in the circuit. 

Fig. 2 shows how the 57 or 6C6 can be con- 
nected for use in a voltage-controlled negative- 
resistance oscillator in conjunction with a tuned 
circuit. This arrangement will produce sinusoi- 
dal oscillations. Fig. 3 illustrates a relaxation- 
oscillation circuit using the 57 or 6C6 in a 
current-controlled circuit. For operation at small 
amplitudes, the oscillations are approximately 
sinusoidal. 


Ge Strays “Ks 
. ° 
Bogus QST Solicitor 

A number of amateurs residing in the vicinity of 
Oneonta, N. Y., recently gave their money to 
Hal Mahoney (or Mahanay) supposing it was for 
group subscriptions to QST. That is the last they 
heard of it. This man has also been operating in 
Norfolk, Va. It is his racket to represent that he 
is taking QST subscriptions in “club” form in 
connection with the ““Round Robin Club,” which 
does not exist to our knowledge. If this man 
should approach you, please send us a collect 
telegram with such information as you can give. 

Do not give your money to magazine sub- 
scription solicitors unless you know them or are 
absolutely sure of their credentials. Bogus solici- 
tors are plying their racket all the time. Obviously 
we cannot make membership-subscription entries 
unless orders with proper remittances arrive. 
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d F. E. Handy, Communications Manager 
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Conducted by the Communications Department 











E. L. Battey, Asst. Communications Manager 
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; U. S. gove t postal card, which conveys 
t nd your honest iets ‘ if 
‘ Then, in our opi you haven't any right to ki« 
€ iits, tor the system i representation 
, A.R.R.L. Director exists, but will not funct 
irself of it. Like your ham station, or 
t will not function unless you operate the controls. 
Which is all by way of saying that ours is a democrat 
rm of A.R.R.L. government. The power is I l 
se your Directors, through this “census” of your 
teur radio, so that they may know and be guide 
e will of the majority. It isn’t too late to 
67 of March QST, and do your part to be represented 
; 1 have overlooked this opportunity, we sugg l 
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ons agreeing to keep ou of that segmen 
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unnecessary 
e? In some qi 


een proposed that power on 160-meter 


yposed to prohibit the use of ’phone 


eve the 56-me. band unt ifter one year 
tivity Some 80-meter phone 
stiffer’’ Class A would be a mighty 





crowded bands for any kind of amateur ‘‘music 
sion” on the air for any purpose. It is reported that C 


oring those with this right, operating 
should not go with the operator from station to station, 
it should be fixed in station licenses as formerly, after 


s raised, ‘What excuse for any but a licensed amate 





itor being permitted to operate any amateur station 
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I d be permitted on all bands.’ 
e to the effect that amateur 
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» is “‘to much regulate: now 
In all these proposals your Board has the nice job of 
ri it what is for the greatest good of the greatest 
ver, what is practical and what is impractical, what 
it y lisapprove. Some proposals are 
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ily Whicl ma ke imateur radio better 
umateur radio? All ideas must be studied in 
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ght of their effects and your desires. Which should be 
vn ou nd which adopted? By all ans we urge 
1 to file your coupons—to register on your use of ama 
teur radio. But don't stop there. After thought on these 
ects, and others that occur to you write your personal 
e ¢ the Board of Directors and give him 
ts and opinions. He will appreciate it—and 

it ented 


F.E. H 





The following contribution by Mr. C. D. Perrine, Jr., 
wins C.D. article contest prize for this month. Your 
articles on any phase of amateur communication activity 
are likewise solicited and may win you a bound Handbook, 


six logs, or equivalent credit applied toward other 
A.R.R.I supplies. Let us have your article, and mark 
it ‘‘for the C.D. Contest please F. E. H 











DX Technique 
By C. D. Perrine, Jr., WOCUH * 


Gosemoers nee said that the performance of a sta 
» tior s 


90% dependent on the operator’s skill—the 
station itself b responsible for only 10%. This state 


true in the matter of working DX 
w other sought this 





Every amateur has at some time 





sive goal, but after apparent failure has blamed the 


transmitter, location, or conditions when the DX was 


( 
ere all the time and could have been worked with a 
tle application of “DX Technique.” 

Each operator will have to work out the of his 





+} 


vn technique (though some must 





hi), but there are several general rules that may 
served to great advantage. They are, in order of im 
+} 


rtance: us e blessed t receive 





i I ian to give” 

n this case at least), calling procedure, and judging DX 
You guessed it—the first point is less “CQ DX” and 
re listening. In general, foreigners are seldom in the 

bit of answering our CQ’s—they know they can get 
several answers to one of their own, so why try to break 
through the barrier of QRM to a “W” who may not 
he end. Even s CQ DX” is useful; when 

ne has considerable power and knows that only a few 


* 527 23rd Street, Manhattan Beach, Calif 
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king through to a particular re- 
ruitful. Here may be mentioned 
W”"’ pest who dumbly answers 
mething like “wl, ur DX fer 
USA" inserted just before the AR, 
nesslike fist, will in almost every 
way und not in ours. 
process of calling a DX station 
watched. The call itself should 
itter what one’s transmitting 
ise nearly all foreigners cover 
CQ irrespective of the number 
unter—they evidently do this 
st DX, the strongest signal, or 
bvious that if we only make a 
gn friend returns to our signal 
2 good contact may be lost 
ild be used, especially on 14 
ld be solid and well spaced, 
ng on extreme DX signals often 
telligible by running it together 
Ww effects 
lassed under DX judgment. The 
able to differentiate between 
by their character and ‘sound.’ 
acquired by practice, but once 
ble. The immediate analysis of 
time is an aid to effective 
West Coast we use the signals 
f the transatlantic radiophone as 
s of working Europe; as another 
when Australians are audible 
Africa's coming through due to 


said that patience is one of 
sful DX; quite often we may 
DX signals all QSO, but it 
several of them by watchful 

s last it is a good idea to 
eard, thus keeping track of the 
r points, but the above serves 
ly dependent on such im- 
note, conditions, and location. 


On the Origin of 73 


etin from the Navy Department 
‘aval Operations contains some ex- 
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nformation about 73." 


the telegrapher's conventional 


been ascribed to a dinner given to 
73rd birthday by the Order of Mili- 
e dinner referred to was given on 


1 the signal ‘‘73"’ was played upon 
rd birthday. However, investigation 
73” was used for many years prior 


il, believed to be authentic, is quoted 
Telephone Age,”’ dated 1 June 


earch of telegraph histories that in 
ple held a convention, and one of its 
n as to the saving of ‘line time.’ A 
ted to devise a code to reduce stand- 
ymbols or figures. This committee 
e, from figure 1 to 92. Most of these 
bsolescent, but a few remain to this 
eans ‘Where shall I go ahead?’ Figure 
re chief being on the wire and that 
their keys. Symbol 13 means ‘I don't 
e and a kiss’; 30 means ‘good night’ 
| most often used now is 73, which 





nts,’ and 92 is for the word ‘deliver.’ 


etween the foregoing have fallen into 
ief Telegrapher of the Navy Depart- 
Office, quotes from memory the 
Tect in 1905 





1 Wait a minute. 
4 Where shall I start in message? 
5 Have you anything for me? 
9 Attention, or clear the wire (used by wire chiefs and 
train dispatchers). 
3 I do not understand. 
22 Love and kisses. 
25 Busy on another circuit. 
30 Finished, the end (VA) (Used mostly by press teleg- 
raphers to denote the end of a story or closing out), 
3 My compliments, or Best regards. 
92 Deliver. 


Emergencies 
Maryland-Delaware-Virginia 

On January 23rd the eastern shore of Maryland, Dela- 
ware and Virginia was visited by the most severe sleet storm 
of the past twenty years. Practically all wires, poles and 
lines of telephone and power companies went down under 
the heavy sleet covering the lines. All telegraph lines were 
out of service and all means of communication with the 
outside were cut off, causing the eastern shore to be left 
without means of communication other than Amateur 
Radio. At 5:30 p.m., January 23rd, station N3VJ, Salisbury, 
Md., went off the air and contacted Naval Reserve District 
Control Station NDK at Norfolk, Va. During this contact 
conditions were explained and messages handled for several 
hours. Later on that night contact was established with 
W3SN, of Baltimore, Md., the Third Army Corps Area 
Control Station for the A.A.R.S., as practically all traffic of 
an emergency nature was directed to Baltimore from the 
C. and P. Telephone Co. and others. W3SN also had both 
Western Union and Postal Telegraph connections in the 
same room with them, making it easy to place telegraph 
messages on proper routes with speed. NDK, standing by 
all the time, furnished us an outlet for traffic in southern 
directions. The Naval Reserve station NDK of Norfolk, 
Va., standing a 24-hour day watch with us for four days 
deserves great credit for the work performed and much 
credit must be given to the operators there. They were all 
Naval Reserve men and gladly stood by during the entire 
period of emergency work lasting four days. The oper- 
ators on duty at NDK were: W3NT, W3BWA, W3DHW, 
W3EWP. W3EWP also operated from his own station while 
not on duty at NDK. W3AUG of Portsmouth, Va., stood 
watch and took traffic. Many contacts were made and mes- 
sages handled by many amateur stations. The stations 
handling the bulk of the traffic were NDK of Norfolk, Va., 
W3SN of Baltimore, Md., W3UX of Berwyn, Penna., and 
WS3CII, A.A.R.S., of Arden, Del. The stations with whom 
W3VJ handled traffic were W3EWP, W3AUG, W3BTQ, 
W3BKZ, W3HC and W3ELZ, W2AVS and W3CRO on 
3.9-me. "phone codperated with W3UX. Much credit must 
be given to the operators of station W3SN of Baltimore for 
their untiring watch with N3VJ for four days and handling 
hundreds of messages by them for press, telegraph compa- 
nies, and many others. The operators at W3SN were Robert 
N. Fox, Roy Morrison, Robert Knerr and Lt. H. O. Bixby. 

Traffic was handled out of Salisbury as well as that com- 
ing in for the local papers. Press was handled for the Balti- 
more News, the Baltimore Sun, the Washington Post and 
many others. Traffic was handled for the Maryland State 
Roads Commission, Red Star Bus Lines, Victor Lynn Trans- 
portation Co., the Eastern Shore Public Service Co. of Salis- 
bury, the Maryland State Police, Virginia Public Service 
Co., Postal Telegraph Co., the Telephone Company and 
Western Union Tel. Co. Weather reports were sent out at 
frequent intervals. N3VJ was operated by its owner, N3CQS, 
all of Salisbury, Md. N3DEL was of great assistance in 
furnishing a telephone right on the operating table. Much 
credit must be given to W3CQS for handling the bulk of the 
traffic. Many messages were handled for people anxious for 
word from friends and the like. Communication was mait- 
tained and held from Jan. 23rd to Jan. 27th with about two 
hundred messages being handled. 

It was a job well done. N3VJ says, “We of the naval 
reserve appreciate the chance to show that the reserve is on 
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the job when needed and hope we have assisted in a time of 
need.” Thanks to N3VJ for the foregoing report. 

The Delaware A.A.R.S. Net was on the job throughout 
this emergency. W3AIW relayed an emergency message 
from an airport in the west to W3ZI. Many amateurs in 
nearby eastern states stood by to assist the Eastern Shore 
gang as needed. W3C XL, A.A.R.S. Control Station, sent out 
frequent requests for amateurs to avoid QRM with emer- 
gency work. 

In the same storm of January 22nd-—23rd, the city of 
Lewes, Del., was also isolated. From the 23rd until the 28th, 
W3DTO, O.R.S. of that city, handled all Western Union 
and press dispatches, and for the first two days all govern 
ment weather and maritime traffic from the Delaware 
Breakwater Maritime Exchange. W3DTO maintained 
schedules with W3DUK, O.R.S., and W3EGN, both of 
Wilmington. Most all traffic was handled with these 
stations, with some going through W3AEJ, O.R.S, and 
W3DQG. W3DTO worked on 3540 ke. 


Mississippi Flood 

Members of the A.A.R.S. were on the job during the flood 
jisaster in the states of Arkansas, Tennessee and Mississippi 
about January 2lst. W4AEP, Memphis, Tenn., was out- 
standing, handling a number of Red Cross emergency mes- 
sages pertaining to supplies and relief work until other reli- 
able communication could be established. W4IR, Atlanta, 
Ga., and W4AEP maintained daily schedules. W4AFM 
also scheduled W4AEP. W4KV, W4RO and W4BBT were 
always ready to help, if needed. 


More on British Columbia Emergency 

VE5FU, Vancouver, on 1.75-me. "phone maintained sched- 
we with VE5II, New Westminster, taking traffic for the 
Great Northern Railway and forwarding it to Seattle. 
VE5JB, Vancouver, kept a contact with VE5AR, Kamloops 
and handled railway traffic. VE5GU, Vancouver, con- 
tacted VES5BW, Kelowna and handled telegrams for the 
C.P.R. Meanwhile on 7 me. VES5HC, VE5EU, VESGF, 
VE5EP, continued their good work. VE5JB maintained 
schedule with W7RY, Seattle, handling much important 
trafic. W7BKC codperated in this. 

Thursday, January 24th, was a repetition of Wednesday 
with traffic getting heavier. The need for double operators 
was urgent. VE5JB, who had pressed the X YL into service 
on Wednesday, found need of more help and VESBP was 
secured. VE5DZ came to the aid of VE5AC; VES5FM and 
YE5KU doubled up. The C.P.R. sent messengers out to 
various stations to handle telephone calls. VE5JB handled 
messages from the Dollar Steamship lines to passengers on 
snowbound trains at North Bend, B. C., via VE5AR at 
Kamloops. VE5AS, VE5FN; VESFU continued their fine 
work on 1.75 me. handling scores of important telegrams and 
ugent messages. VE5JB handled considerable traffic 
throughout Thursday with W7DJD, Portland, Ore., W7RY 
and W7CMJ. 

Friday at 8 a.m. VE5AC contacted VE5ER, a ‘phone 
station in Chilliwack, B. C. Chilliwack had been completely 
isolated, without trains, communication or electric power 
since Monday. VE5ER had moved his station to the Tele- 
phone Company's office and had pressed a motor-driven 
generator into service. VE5AC’s contact with VE5ER was 
turned over to VE5JB, as VESER is a ‘phone station and 
the ‘phone company officials wanted to hook up via ‘phone 
with Vancouver. VE5JB took over the contact at 9.00 a.m. 
Three special telephones were put into his home and a 
mass of traffic handled—press dispatches and requests for 
help from the flooded valley. At Chilliwack some four feet 
f snow had fallen, and with four days of rain the whole 
lower Fraser Valley had become virtually a lake two to six 
leet deep. Land slides had caused several deaths and help 
was badly needed. VE5JB worked all day and on into the 
night relaying via some of the southern stations back to 
VESER. VE5KX and VESBP assisted at VE5JB. 

Saturday, January 26th, the railways were gradually over- 
coming the slides and washouts, but there was still plenty 
of work for the hams. VE5JB and VE5ER had a very busy 
day; VE5FM contacted VE5BU at Enderby; VE5GU and 





—— 





VESBW kept up their contact; VES5HW contacted VE5AC 
and sent urgent personal traffic to relatives. From New 
Westminster came a report of VE5HJ maintaining southern 
contacts with W7AVL and interior contacts with VE5AX 
at Kamloops and VE5BU at Vernon. He was assisted by 
VESIA. At night the 1.75-me. boys continued their fine 
work. VE5EK operated commercial broadcast station 
CFJC at Kamloops. The BC station had been put down 
onto 1.75 me. after the evening’s programs and had main- 
tained contact with Vancouver through VE5KN, VE5DC, 
VE5DO, VE5FN and VE5AS. Sometime Saturday lines 
were put through to the south, relieving the hams from the 
pressure of traffic in that direction. 

Sunday, railway conditions were a little better. A tele- 
graph line was finally put through to Kamloops and the 
movement of trains was expected within a couple of days. 
Amateur stations were gradually dropping out of the picture 
or turning to personal traffic, although some important mes- 
uges were still handled. VE5JB and VESER cleared traffic 
eld over from the previous night. 

Monday, January 28th, brought a cessation of amateur 
ctivities in the emergency and all took a well-earned rest. 
Besides the stations who took active part in the emergency, 
rreat credit is due those stations who stood by and helped 

ut by keeping the frequencies of active stations clear of 
nterference. VESEF is to be especially commended in this 
connection 

QRR traffic was handled by dasens of amateur stations 
through British Columbia, Alberta and the Northwest 
states. A few of the stations coéperating, which were con- 
tacted by VE5JB: W7RY, W7EBK, W7DJD, W7DYK, 
W7BKC, W7A0, W6CBR, W6RP, W6ATR, VE4NC, 
VES5AR, VES5SOI, VE5DO, VE5HW, VES5KT, VES5FT, 
VES5BY, VE5DW, VE9CY, VES5BR, VE5JN, VE5FZ. The 
llowing Vancouver stations were on the job: VE5AC AS 
N BP EF KU BC JU JF CU ML HC DS BK CE BJ JO 
E9B 
I 
e 


I 
I 
VE9BK. Credit is particularly due Reg. Town, VE5AC, 
A.R.R.L. §.C.M., for the efficient routing of messages 
yugh organized traffic channels throughout the province. 
layed an important part in the emergency, 
lit being due the following for a major part in the as- 
sistance rendered: VES5BY, VE5BR, VE5AS, VESFN. On 

+-me. ‘phone VE5JB, VESER, VE5JF, VE9BK, VESBJ, 
VES5CE, VE5EF, VES5BY, VE5BR, VE5DW, VE9CY and 
VESCI all put in effective work. VESER, Chilliwack, per- 
formed a real public service by installing his ‘phone in the 
telephone building, thus facilitating the movement of 
traffic. At VE5JB over 300 messages of telegraphic im- 
portance were handled during the emergency, including 
several long press reports. Other stations furnishing valu- 
able codéperation, not mentioned in the above account 
VE5AX, VESAK, VE5HD, VESJP. Splendid codperation 
was given by the VE4’s who stood by to avoid QRM. 
VE4DC, VE4ID, VE4GA and VE4OF were prominent in 
keeping the air clear of unnecessary QRM. VES5HC and 
VESFG were still trying to get planes in to the marooned 
mercy piane. 


t! 
I o-n "phone } 








The January storm in Vancouver, B. C., was at its 
ht; rain was coming down in torrents. The vicinity 
Elgin Street (where VES5ED lives) was pretty well 

1 as VESED, feet perched on a chair in an effort 

keep from being submerged in the rising waters, 
ghed to the mike of his 1.75-mc. ‘phone, “QRR 
VES5ED calling VE5EO, please answer on 40 meters.’ 
At t his efforts were rewarded, for VE5ND (5EO’s 
r) heard him and replied. VE5ED said, “‘We have 

g supper. Ask George (5EQ) to send down two 


ns of beans and one can of soup.” VESND gave an 
OK. A little later VE5EO, garbed in voluminous hip 
I ts and with three tins tucked under one arm, 
he ancient Ford, scrambled aboard and screeched 

y the rescue. With squealing brakes, and amid a 

er of flying water, he drew up on Elgin Street, 
grabbed the precious tins and sloshed towards VE5ED’s. 
There ED awaited ankle-deep in muddy water. Passing 


er the tins, VES5EO gasped, “The beans must get 
gh, ham radio wins again!”—VE5EU in the 
\ ver, B. C., Section paper. 
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steurs assisted in the actual handling 
VE4LX, O.R.S. at Calgary, ban- 
rgency messages, dispatching relief 
veroplanes with food, etc. VE4HM, 
ilso handled a quantity of emergency 
work done by other \VE4’s are ex- 


vas not the first opportunity British 
i had to demonstrate amateur radio 
communication. A snow storm on 
t nearly all telephone and telegraph 
r Island and many places on the main- 
s the bulk of communication services 
Vancouver Island were given by ama- 
s codOperating in this emergency were 
VES5DP, VESJA, VES5BL, VES5FN, 

i VE4DC 


» New Jersey Section QSO Party 
April 26th, 27th, 28th and May 
tarts the Friday of each week 


Sunday of each week-end 


I Divis y I 
s e a é e f 
i i with as n 
t $ possible during 
cou if each dillere 
id al N. N. J 


ed n be counted or 
plied b e number of 
“ nh olher sta Ss 
" s Ly m l 

NNJ DE W2 This ; et r 

tations st t be 5s 

n ir es nd t 

t sed P € c.W 


nated by radio dealers. All 
eard from. It is expected that 
than ten prizes, including two 
frequency desired) donated by 


GNK, a bound copy of the Radio 
and three message files 

\ t conclusion of the contest, May 

ting stations worked and heard 


eard, and forward to your 





icial Relay Station Doings 
na tive station operators 
ent lately. Also a number of 

1 because of inactivity, failure 
epts for which the appointment 
say that high standards, as ever 
e for O.R.S. appointment. While 


ular increases in the 





1ange in size of our group will 
ied candidates meeting 






operating,”’ and consistent 
fic work co 


ntinue to come 


discussed for both the O.R.S 

ind is now under consideratior 
nunications Managers. This bases 

S. and O.P.S. appointments on a fixed 
rship of each Section. In 43 of th: 
idditional O.R.S. are desired 


t to quota strength. In 26 Se 


tions, O.R.S. organization is already “over quota.” No 
harm in putting your application in to the S8.C.M. if inter. 
ested, but there is the possibility that, unless you can 
show exceptional qualifications in the line of a good traffx 
record, or unless yours is a transfer from some other Sec. 
tion, that your S.C.M. may ask you to wait for the next 
vacancy” to occur. 
At any rate, all interested hams are invited to drop a 
ne to A.R.R.L. Headquarters or direct to your S.C.M 
ddress page 5, QST) for details on this appointment. 
rhe following newly appointed O.R.S. are welcomed into 
the band of “‘reliables.’’ Add them to your O.R.S. roster: 


WIGME W2HCP W5AUC W7DZX W9DHJ 
W1HSX W2BPJ W5DB W7AHS W9HSQ 
WIDDK W2FPU W5CP\ W7EFP W9PAH 
W2DPA W5ASD WS8MCR_ W9KEI 
W1EOB W3DZF W5ABL W8NQ W9DIC 
WI1HJI W3DQ0 W5RH WS8IET W9RYD 
WIEAL w3crI W5BXA W8LOQ W9SDC 
W1IBM W3ETX W5EEW WS8KXT W9SQY 
W1DDY W3UVA W5EMS WS8PP W9DPD 
W1DCH W4BDT W5DAQ WS8ABH W9NNM 
W1AMZ Ww4cCPS W5DRW WSFCL W9PVZ 
WIBMW W4CO\ W5CGJ WS8INT WOBY\ 
WIDHX W4BRK W5BNT WS8DSQ W9STT 
W1GOG W4BB\ W5DLG W8sGIyY W9FYY 
WIHNP W4COB W5ENI W8MQO W9POB 
W2GFW W4AYU WS5DRY WS8JFZ W9NGG 
W2G0Q W4CYR W6AHI WsCDK WONII 
W2GGE W4DI0O W6KGO WSMHE wW90JJ 
W2GWJ Ww4cxXC W6YG WS8IHN W9RQI 
W2HJK W4AYE W6LLW WS8MCL W90AQ 
W2AH¢ W4CTZ W6HD\ WS8EU VE2CX 
W2BYL W4CZA W7DBP W9INR VE3RO 
W2FPI W5DYT W7EMT W9PAZ VE4AQK 
W2HCM W5AAJ W7BRI WSEVI 
W2HHY 
MORE ON JANUARY O.R.S. PARTY 

Phe breaking J in O.R.S. contest w 

te me det page 68 March QST. The O.RS 
Prey \ vy W9MN was met 

lliammeter prize to W5BMLI. All Section scores have now 
en examined and we hasten to report who got the spec 
n by the SCM Virginia and WSFQB to t! 
Lig stations in Virginia and in West Virginia, respec- 

el Here's that information: Va. Model 321 milliam 
meter won by W3EBD (Score 4960, QSOs 35, Secs. 26 
Hrd. 83) W. Va. WS8FQB Crystal Donation won b 
WS8KKG (Score 20,514, QSOs i105, Secs. 39, Hrd. 81). 

Inadvertently omitted from the list of outstandingly ex- 
cellent scores presented last month please note the FB 
results of Director Adams (Alabama) of the Southeastern 
Division: W4APU 95 QSOs in 39 Sections (71 heard 
Score: 18, 564. 

Speaking of the January Party, W9KXE’s comment was 
quite typical, “Enjoyed the contest much. ORS sure are 4 
fine bunch of ops, and ever ntact really FB. Glad t 


tioned, and the special 


meet as many of the boys and sh I could QSO them 
all.”” Another one, W9STG, “Never had a more enjoyable 
week end in my life. The snappy QSOs, fast working break 


n, good DX, and chummy work with real fast operators 
made it the two best days I ever experienced on the a 
“ORS were thicker than bees around a bee-hive.’’ Condi- 
tions were excellent in January. W¢ pe they will be as 
rood for our April Party 
rhe ORS are the swellest ime f fellows I've ever 
met either personally or by QSO. I hope to be able to keef 
mtacting as long as possible and as much as _ possible 


Look over any amateur band some day and you will find 
that best operator will sign ORS.” 


April 27th and 28th Next 
O.R.S. Party Date 
Special Prizes; The W9AUH-Trophy Cup will be give! 
permanently to any O.R.S. winning it three times. W9KJ 
nd W9MN are the two calls inscribed on it so far. Visit 
W9MN .... or see page 55, December QST, if you have 
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QK 
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have 


for 
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s eligible for this prize. WI] 
s will have a fine power supply for running 


‘ 


during 


R.R.L. June Field D ¥ und will be well pr 


work aheld s every O.R.S and 


I S | 
gh s J 
4 \ 27/28 O.R.S 
s i J P H 
£ i tin hanged t 
S +p. P.S.T t MLS. | 
E.S.T. April 27 


Apr Bulle 


With the O.P.S. 


4.R.R.L. Official P! e Sta onsti 
phone operating orgar tion number ¢ 
pre t writing. Eacl f ti 
Ses the group nd me iting r 
ities for both O.R.S 1O.PS 
n opportunity to (1) t st ! 
2 ike new friends! OSOs. A 
eading 8s Ss } hl 
t t} ath } ; ; 
t 0 I e Stat t } I 
er the country—3 p.m. P.S.T., 4 1 
C.S.T. or 6 p.m. E.S.1 April 27 


ses at 12:01 a.m. P.S.T., 1:01 a.m. M.S.1 
C.S.T. or 3:01 a.m. E.S.T. (April 29). The usual de- 
} " ] ntes nm the Apr O.P.S 


ip} 


P.S.! Don’t miss the April P 


We wy me the f ving recent O.P.S pT 


YIANS WI1AVP W4CXB WSEDR 
W1Q\ WI1BJP W4CLB WS8LUQ 
VIAXI W2GOW W6BOW WSIYL 
VIBES W2ECO W7FI WSsCPJ 
WIEF( W2AVS WS8JFC W9KQX 
VIFJP W4ASR WSHMS W9EDP 


DX Notes 


3500 ke. 

WSEUY 1 WO9OFM) a very f 

t 5500-ke. band has beer ( 

IBSY 3585 and 3595, D4BAR 3500 (or 
{BMJ 3496, OE7JH 3: 
3725, PAMASD 3560, VOSHK 3570 








10OpDC 





3.9-mc. ’Phone 
Atlantic 3.9-m phone contacts a 
ed On February 24th at 7:10 
IEF, Stonington, Maine, worked G5VI 
QSA5 R7 on lL.s 
G5VL's freque! 
I evening at 2300 Gres 


ists fo 


———— 


ij an eyeful of this beautiful Trophy. Donated 
y’s S.C.M., W9MN brought it back to 


. but don’t think there aren’t a lot of fell 





need extra 


European and other DX stat 


ved: G6RB 


555, ON4AU 3500, FSVS 
Vosy : 
N4JB 3530, HB9AQ 3525, G2ZW 3560, FSGI 











which time VEIEI acts as a 
ntact United States ‘phones 


first Maine-England cont 


1.75 me. 


W5MS re} ts what he says 


QSO with Hawaii and Venezuel 


ng of February 14th 


Texas, on 1.75 me., K6CMC 


vrelinihe inicatior 

1 W5DVK and Senor G 

Dees WI1DIK, Rumford 
G5BI I 


3RS1422 


On N I8th W4CPG was heard 


J n on 160-mx ‘phone 


WSASI, Buckhannon, W. Va., is on t 


: Atla 
00 a.m., E.S.T 


14 mc., and General News 


$ teur rad his QRA 
Aklavik. Northwest Territ 
rr turr ex- VE4JR 
W2BSR, on February 





work Australia, South 
irs this was on 14 m« 


stations worked were VK4GK, 


1:43 pa J2HG, 6:07 p.m 
EA4AV on 14 m 
EST this repre tn tnt 


W9FM rked VK3MR 4:40 7 
nl4m .. And on Marcel 
l4 n t 7:20 a.m 


14 n in two 


PK2DX on 14,100 ke. calling CQ PA : 
is QSO VQ4CRP 


i ry 24t WSAKX w 


a lur g ¢ eri 
VQ4ICRP’s frequ y 1s reporte: 
‘ ed all W districts : 
nx 1s to cor 


listr record W1QV has worked 
1, 7 and 3.5 mes WANTED: some i 


~ VU2CP 


W3ANH, WIHE, WILZ, WI1ZI 


14,125 k 


ese stat ns 


W1INF—HQ 
\.R.R.L. Headquarters 
WIINI ’ 
WIINF is ted 


rhurs Morning Club 
The members of tl 
DX « 
P.S.1 
the } 


Ay 
‘ 


VESBY K6CMC, HI7G 
WONNO, WSBXC, W9IDO 
ri2R¢ 


s 


O.B:S. 


The f ng 1s a sup} 

] lcasting Stations 

FFI W2FPU, W2MY, W 
W9SVH, VE2ZEE 
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\SS POUNDERS’ LEAGUE 


i6th—Feb. 15th) 
Ort Dei Rel Tot 
166 1186 1412 
| SS 1104 1331 
| 13 1198 1282 
t 1204 1234 
18S 808 1217 
47 1132 1216 
132 938 LIN€ 
280 798 1132 
6 134 1110 
70 872 LOST 
2 S36 Oli 
826 1007 
R26 O76 
612 O68 
164 921 
662 SSS 
304 852 
680 842 
t5 660 744 
66 78 685 
71 541 675 
AS 64 664 
SI 14 H46 
) 10a I86 61 
6S 64 178 610 
| 15S 5) 55S 606 
05 oo 442 i} 
oO rl $54 5 
5 is 480 yx? 
135 108 338 SI 
S ited 08 4 
| IS 28 4is6 ; 
| 17 2 22 
| 2S 32 480 
| 267 60 12 
| 164 SO 04 
2 22 4178 
74 251 
ie 78 i7s8 
155 $42 23 
IS2 74 264 
$4 9 $26 
21 19 168 Y 
10 47 $16 0 
INE-OPERATOR STATIONS 
623 1660 219 250 
627 324 1174 212 
136 366 666 1468S 
is 91 914 1153 
113 so] ay 40 
i67 2 105 24 
ike’’ the B.P.L. with totals of 500 
t extra credit for one hundred o 
rt fi a wing one-ope yi station 
r de in 100 or more } 
| eries is ry pllows inelivesten ontune 
W6HJP, 143 W3CMS, 108 
| W6LBE, 130 W5EBS, 106 
| WIMK, 118 KAICS, 100 
| W6FQI 115 More-than-one 
| WSETX, 114 VE3JB, 122 
i W2FQG, 112 
| A.A.R.5. STATIONS 
Ortg Del Rel Tot 
42 1) 1208 1200 
5 5 684 764 
I 75 171 97 
+? 56 212 0) PRS 
ONE-OPERATOR STATIONS 
409 263 2913 358 
208 102 1130 1440 
128 318 197 643 
or just 100 or more deltverte 














ELEC 


Manager 
is notices 
in 
mbers 
notices 
set 


mntinues 
f the 


ns. closing 
the 
expiration of his 


minating 


residing 
the 


secti« 


TION NOTICES 


n the Sé 
date for 


name 


petitl 


yn subject 


tions liste 
receipt 


of the 


pre 


ons have 


is official 


of course, 


sent 


term of office.) ‘I 


been 


of nominat 


in 


h 


in the different Sectior 
closing dates for receipt 
ahead to the dates given here 
minating petitions from Members 
to hold h 


f 


position 


to 


the 


tion by ballot or as may be necessary. Petitions must be jp 
Hartford on or before noon of the dates specified. 

Due to resignations in the North Dakota, Rhode Island 
Southern New Jersey, East Bay, New Hampshire and New 
Mexico Sections nominating petitions are hereby solicited for 
the office of Section Communications Manager in these sections 
and the closing date for receipt of nominations at A.R.R.L 
Headquarters is herewith specified as noon, April 15, 1935 


Present Term 





Section Closing Date Present SCM of Office Ends 
No. Texas Apr. 1, 1935 Glen E. Talbutt Apr 15, 1935 
Maritime* Apr. 15, 1935 A. M. Crowell Jan. 18, 1935 
Sacramento Apr. 15, 1935 G. L. Woodington Feb. 15, 1935 

Apr. 15, 1935 K. L. Ramsey Aug. 15, 1934 
Apr. 15, 1935 Wilfred Skaife June 15, 1934 
Apr. 15, 1935 Richard J. Fox Feb. 16, 1934 
Apr. 15, 1935 Fred J. Wells 
(resigned) 
Rhode Island Apr. 15, 1935 Albert J. King 
(resigned) 
So. N. J. Apr. 15, 1935 Gedney M. Rigor 
(resigned) 
East Bay Apr. 15, 1935 P. W. Dann 
resigned) 
New Hamp- Apr. 15, 1935 Basil Cutting 
shire (resigned) 
New Mexico Apr. 15, 1935 Dan W. De Lay 
(moved from Section 
Maine May 15, 1935 John W. Singleton May 25, 1935 
West Virginia July 1, 1935 C. 8. Hoffmann, Jr. July 12, 1935 
Md.-Del.- July 1, 1935 Edgar L. Hudson July 15, 1935 

D.C 
Arizona July 1, 1935 Ernest Mendoza July 15, 1935 
Leastern Aug. 1, 1935 Jack Wagenseller Aug. 7, 1935 

Penna 

Aug 1, 1935 Stanley Belliveau Aug. 15, 1935 


Washington 
nominating petitions for Section 
Managers must be addressed to Canadian General Manager 
Alex Reid, 169 Logan Ave., St. Lambert, Quebec. To be valid 
such petitions must be filed with him on or before the closing 
dates named 
You are hereby notified that an election for an A.R.R.L 

Section Communications Manager for the next two year term 
of office is about to be held in each of these Sections in accord- 
ance with the provisions of By-Laws 5, 6, 7, and 8 

2. The elections will take place in the different Sections im- 
mediately after the closing date for receipt of nominating peti- 
tions as given opposite the different Sections 


*In Canadian Sections 


The Ballots mailed 
from Headquarters will list the names of all eligible candidates 
nominated for the position by A.R.R.L. members residing in the 
Sections concerned. Ballots will be mailed to members as of the 
closing dates specified above, for receipt of nominating petitions 

3. Nominating petitions from the Sections named are hereby 


solicited. Five or more A.R.R.L. members residing in any Section 
have the privilege of nominating any member of the League as 
candidate for Section Manager. The following form for nomina- 
tion is suggested 
(Place and date 

(Communications Manager, A.R.R.L 
‘8 La Salle Road, West Hartford, Conn 

We, the undersigned members of the A.R.R.L. residing in 
the Section of the Division 
hereby nominate as candidate for 


Section Communications Manager for this Section for the next 
two-year term of office 


(Five or more signatures of A.R.R.L. members are required 
The candidates and five or more signers must be League 


members in good standing or the petition will be thrown out 
as invalid. The complete name, address, and station call of the 
candidate should be included. All such petitions must be filed 
it the headquarters office of the League in West Hartford 
Conn., by noon of the closing date given for receipt of nominat- 
ing petitions. There is no limit to the number of petitions that 
may be filed, but no member shall sign more than one such 
petition 

4. Members are urged to take initiative immediately, filing 
petitions for the officials for each Section listed above. This bs 
your opportunity to put the man of your choice in office to carry 


on the work of the organization in your Section 
F. E. Handy, Communications Manager 
ELECTION RESULTS 
Valid petitions nominating a single candidate as Section 


Manager were filed in a number of Sections, as provided in our 
Constitution and By-Laws, electing the following officials, the 
term of office starting on the date given. 


San Francisco A. D. Whittaker, Jr.. W6SG Jan. 18, 1935 
Manitoba 4. J. R. Simpson, VE4BG Feb. 15, 1935 
Idaho Mrs. Nellie Hart, W7NH Mar. 1, 1935 
North Carolina H. S. Carter, W40G Mar. 1, 1935 
Northern Minnesota R. L. Rode, W9OMI Mar. 1, 1935 


Jersey Section of the Hudson Division 
Mr. Charles Hammersen, W2FOP, and Mr. Robert W. Maloney 
VZ2BPY, were nominated. Mr. Hammersen received 171 votes 
and Mr. Maloney received 147 votes. Mr. Hammersen’s term of 
office began Feb. 15, 1935 

In the Michigan Section of the Central Division, Mr Kenneth 


In the Northern New 


F. Conroy, WSDYH, and Mr. Raymond A. St. Cyr, W9HK 
were nominated. Mr. Conroy received 212 votes and Mr. st. 
Cyr received 86 votes. Mr. Conroy's term of office begat 
Feb. 27, 1935 





QST for 


filing of proper nominating petitions and the holding of an elec. 
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1 elee- Station Activities with vy ‘46 rig. IU worked hard in O.R.S. party. 
be IRK |} fourteen daily schedules! RE keeps a few 
sland CENTRAL DIVISION chedule LLV is QRL teaching FAE class. LSZ and 
en ILLINOIS—SCM, F. J. Hinds, W9WR-—R.M.’s SDQ are lining up ti ffi schedules. LTV has '47-'46 P.P. 
ctions LgILH, 9KJY, 9AND. BJH says things are quite ireuit with P.P. ‘45's. SYU and JHQ want O.RS. 
RL dacious”’ at his shack. EZQ has gone to work in the OEC wants O.P.S. appointment. SXU has a Colpitts 
, ce lio station. SMD is rebuilding from TNT to circuit with P.P. '45’s. SYU and JHQ want O.R.S. 
Term stal. MGS has a new receiver. MEV and MGS are SDP is planning high-power 28-me. rig. SVV is re 
Bné wing a “QSL” contest. AAY uses the Collins antenna building to a Tri-tet SVH is new O.B.8S. TGC is changing 
1935 stem. PNE and his dad are experimenting with 56 to e.c. and crystal combination. QG is giving ‘phone on 
, 1935 SQY has been on 14 and 7 me. doing DX work for 14 and 3.9 me. a try. TE has new rig finished and ready 
» 1935 change. OXA, DDO, JZY, and SMY are rebuilding for air. MPR got married recently. AEA has new 50-ft 
1934 VGG says the Starved Rock Radio Club is arranging pole; raised K5 for DX. OKX likes to operate between 
1934 ther hamfest for June 30th. HQH did well in the Midnight and day. JIY has new QRA and wants a bug. 
1934 W./’Phone contest and is thinking of using 56-mce. PQL reports aft recess. LQE runs 147 watts in his 
bile and portable in his A.A.R.S. Net. TFW averages 03A. EDP, new O.P.S., is operating on 1.75 me. 8CPH 
0 miles per watt with an ‘01A on 1.75-mc. C.W. ss new McMurdo Silver 5C. PAO is planning to put 





ned stations 


th 7/10 watt input. RAQ sends in first report from his 4400 volts on a ‘52. ABB and AQD con 








ng and says EKM operates on 14- and 3.9-mc. ‘phone ind are looking for Asia. PLW has new RME 9D re- 
i BUA has a '52 on 7 me. AYO and SOW went into ceiver. LYK raises EA and Portugal for DX. SAF has 
e DX contest. NIU rebuilt and wants to be an O.R.S new relay rack. TFM, TEX and TGC are new hams at 
ntenna came down at OJJ, so rebuilding is in Whiting. JHY is QRL traveling. SPB is DXing on 14 
ogress. KJX says the “Illi-Noise” Bulletin is FB. ™¢. Annual hamfest at Purdue will be held in April. 
1935 RN has a new rig on 56 me. RBR says the Hamfesters Write oY B for dope. a 
1935 lio Club is sponsoring a 1.75-mc. contest. Waukegan Traffic: W9AXH 4 AUT 20 DHJ 18 DET-DFE 10 
1935 ys and all the gang are surely heartsick to lose our pal I GQ 20 5 Al 7 HUF 2 HPQ 49 HSF 19 HUN 5 HUO 
1935 iE, who passed away on Feb. 9th. He was a real 107 JIRK 470 WLHM 35) RE { LLV 2 LSZ 14 LTV 
1935 m and an old-timer. EMN only likes to work in 1 MQV 17 SDQ 4 SDP 4 SVH 1 TGC 11 QG-OKX 2 
193 ntests. KXE is experimenting with super-het receivers. JHQ 4 ' ; 

: ‘KF was third prize winner and TAK winner in the KENTUCKY--SCM, G. W. Mossbarger, W9AUH 
etion town Radio Amateur Club midget transmitter con- BAZ ( for me Director Roberts dinner 
ager st. ICN is using grid keving in crystal now. RVB says HBQ wants 1 e Kentucky traffic. GGB likes A.R.T.S 
M -. ‘undays are the big days for the Round Table Gang. meeting MN, new O.R.S. king s cup is his for 
= e new SW3 at STG works fine. FO worked VP4TI e. OX six schedules daily and finds time to 
R.L Trinidad. NN says Trying to pass on a message f EDV es Kentucel QSO parties. SDC is new 
ba wadays is like trying to cash a cancelled check.’’ BPU O.R.S I new statior rKP. NBD Kentuc ky s 

installing an ‘O3A in final. DBO is now a member t twit 110-volt input to all primaries. FZV, 
= the Bachelors’ Club. KEH likes the ham program held ¢ expert, s he is state’s most inactive ham. 
ialled road st iron WILI ut the University ot! Illinois RBYV ob ct ly BWJ was he ard in Ger- 
dates SB erecting a 7-mec. current-fed zepp. HUX is on I 3.5 during last O.R.S. party. HAX reports 
t the 75-me. "phone as a new receiver and 14-m¢ e 1s 9S u man. EDQ is as regular as time with 
tions gz. KJE has hear een stations on 56 mc. PCI is it nice report. NEP says he is away from home too 
— building the transmitter and receiver and experiment- I for wood results, BUT HE REPORTS CDA 
ue as g with antennas. RDU worked all districts, with his sited Louisville for Warner meeting. IFM wants O.R.S. 
nina- watts input, except the 6th. ACU takes part in all nd is going to get it ERH is working lots of nice 
date atests and does good work. B.C.L. troubles at CEO DX. K. B. W r was our guest of honor, February 

ad GIC! CKC reports Trunk Line “A” is going well 12th t w regular A.R.T.S. monthly meeting. You 
ng in {CC is complaining of traffic scarcity. JO has been chaps that did not get up t the meeting missed some - 
vision pointed QSL Bureau Manager for the 9th district and thing, because Warner had all the answers, fellows. If 
e a andling the job excellently. BRX says the ‘phone your questions wen not inswered it _was your fault. 
a tests are a lot of fun. KXD blew the filter and also rhis was one of ‘ irgest meetings we have had for 
ired s, “How about more O.R.S. on 7 mc.? PAK reports year 


9th district stork presented Mr. & Mrs. 9PEW rrafl W9ERH 2 IFM 3 CDA 129 NEP 12 EDQ 51 
if the th a baby girl. NUF is building new rig for TAW, HAX 78 SDG 1 BWJ 99 RBV 6 FZV 3 SDC 6 EDV 5 
filed moving to Iowa. OX 142 MN 15 GGB 1 HBQ 71 PAZ 22 BAZ 92 ELL 
inat- Traffic: W9ILH 1282 KJY 968 RMN 554 SQY 413 2 IXN 96 AUH 12 

that N 369 DOU 293 (WLT 182) OXA 180 BJH 169 MICHIGAN—SCM, K. F. Conroy, WSDYH—First, 
such PG 144 EZQ 140 HQH 120 DBO 111 FYZ 85 CKC I want to thank all of you fellows for re-electing me as 
filing NN 56 MLH 47 NQC 44 KXD 41 CGV 40 KEH 36 S.C.M youl pport is most sincerely appreciated and 
== RZ-1EP 35 POH 27 STG 25 NDB 24 NXG 23 OJJ | do my best to merit it in the future. MICHIGAN 
; IX-FTX 20 RAQ 19 NGG 16 LNI-FO 14 CUH 9 NINES: Reports were much “larger’’ this month, though 
er OW-NUF 8 NIU 7 GSB-AYO-JO 6 ERU-EMN 5 not so plentiful. FB! ADY, R.M. No. 2, leads U.P. with 
VB 4 ANQ 3 ACU-MCC-BPU 2 DRN-RBR-KXE- very FB total. RHM hopes we don’t mind his increased 


fe 





V-SKF-BRX-CEO 1 total! PCU reports via 8JO. KDE has nice bunch of 
= INDIANA—SCM, Arthur L. Braun, W9TE—AEB schedules. EGF almost forgot to remember; he’s QRL 
,, the nts Asia for W.A.C. AXH has gone in movie business kee] the junior operator in shoes! Hi. OZM reports 

UT new ’52. BCP operates on 7 and 3.5 mc. most that EQV gave RIT’s sister some crystals—she now 
1935 the time. BPO got bit by ’phone bug. DHJ says DX writes to EQV also--don’t think OZM likes that so much! 
tH 1 on 3.5 me. and getting better. DET is rebuilding Hi. DDK now has 130 watts into P.P. '10’s! HSQ is 
1935 ng from 4 to Z.”" DXH rag-chews a lot on wranging east and west schedules on 14 me. FB, John. 
1939 DJJ is experimenting with Class B transformers. CWR reports ADV at radio school in New Orleans. CEX 
sion HM has 59-59-—'10—-’03A layout perking. DFE runs up works all bands. SQB plans crystal for better signals. 


mney s light bill calling ZS. EGQ worked VO for DX. FQ CE reports on a fifteen-year-old QSL card! Tom is 


votes 


‘m of chief operator it SAL. GFS had to change house still on his back but coming back okay. Best of luck, 
— ring. HUF is lining up Class B rig. HPQ is showing OM. MICHIGAN EIGHTS: CSR is doing an extra 
)HK rea in traffic. HSF is getting to be O.P.S. king FB job as D.A.R.A. secretary. KNP sneaks us a letter 
AW gula HUV raised VK and RX for DX. HUO is from behind the geography book at school! Hi. JPV 

ng fine as R.M. and is super-active. IQU is back on was SCW, pre-war, and would like to hear from De- 
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from 1910-14. MPT pulls 
IKZ, searches daily for more 
! ly in voice work are in- 
(before anyone else can 
going to be Mrs. ICM!” GB, 
Lady Killer, Gall, DCQ” waiting 
can buy a new receiver! IHN 


blondes? 


prin 
t 


ICM 


ot racing street cars 
from new stove in the shack 
ummeter two feet away! 

of Ann Arbor for U.S.N.R. 
loes good business in U.S.N.R. 

e followed a red-headed drunk 

fore finding out it wasn’t IIA. 

of day—which reminds 

I tern half of lower Michigan are 

in with the gang. Seems 

» reports from Bay City, Flint, 
Cheboygan, Bad Axe and the like 
CVF is organizing 1.75-m¢ 

FB. KYS is in training for another 

s heard on east coast twice, but 

gies. ERX wants to know if there 

bs around. Got? BRS “hadda”’ 

work 3.5 mc. ARR keeps DUR 

s rig at home. AYO reports 

ement for A.A.R.S. for him. 

ne of messages from 9PCU 

length! DSQ will be a traffic 

' old itch in action—lookit 

HUD slept night and day training 

. fie 


iny time 


rit +} 
is 


s the boys how to handle traff 
eration on C.C.C. project. How? 
na—luck, Bill. LSF keeps Trunk 
ipe. FTW bought something 
ring—oh, oh! DWB re- 

N 11 just arrived! A 

DVC is making up map 

Michigar be sure to list 


vl but s su 
ce. CU is in earnes 
er reporting alr MCA 
nsistent signal into Hastings 


INQ, HUD 
' HI 


se years! DX contest 

und BTK—DHC lead- 

S and 9GQF are at C.C.C. ir 

th new radio store on Hamil- 

County Radio Amateur 

Detroit Amateur 

ve theirs on Oct. 13th. Biggest 
rig witl 2 final. 

50 RHM 168 PDE 159 PCU 132 

OZM 56 DDK 21 HSQ 14 CWR 5 

WsDVC 606 DWB 277 FTW 200 DYH 

119 HBZ 116 DPE 104 PP 94 HUD 

COW 49 DSQ 43 EGI 40 FX 38 

R 4 BRS 33 EGX 28 ERX 27 

S 21 CVF 19 IFD 18 IBH-LHH 17 

KT-GRN-HFU-NR 11 CFZ-ETP 

GQS-IHN 7 JVV 6 DUR 5 ICM 

KZ-MPT 3 KNT 2 GQB 6 LFA 10 


0 


P. Irvine, WSCIO—The reports 


very gratifying, and I con 


ports as yet, I still hope for 
I ire ioing some n 
t s, and the rest f the ul 


rd to the R.M 
e looking for schedul 
1 up, traff W 1 move 
1 et in touch wit! e new 
LVV sends su £ 
l é eard 
1} f magni 
OM. He heard card f 
t didn 


him. IMC is now in new quarters at 
9FXX was in Cleveland and dr 
Club News: ANI 
going strong. New 

HCR, pres DIH 
pres. On Monday night, Fel 


reports radio club at 


ciatiol 


officers Norwalk Amateur 


it the home of Mr. Roberts, SH¢ Director, Centra 








Division, in honor of Mr. K. B. W er’s visit Clev 
land. The meeting was well attended by 25 nen 
i an s and several impor nt ques ns d 
cussed Atte the discussior M W wen » de 
tails and gave a very thorough explanatior ill th 

ques HCS is still } ing troubl I 
keep i he air. RN has a ¢ uuple of nice 

ules ar r some nice work. UW is now monitoring 
station for Ohio HMH the old rock of 
Central Ohio, is still holding fast and surely helping t 


et traffic through. IET operated at W 


Patrol Station) for a week. ISK pounds |! 
ld like 


GSO 


portraits in the same roon 


th Cincinnati. 1 


iS suct i thing as a if 
former DVL says his b keeps him 
the t for | ne and ot chedule 
om oO ‘ 1 el : 
LEZ is ] king around for good Cle 
Z mail m SJTT 
s ules. INT 


CY wants to 
" nd power 


O.R.S 
siest ham in Lakewood. PO \ Come « 
t wz. EME will be 


PGQ (Highway 


ass and ants 
know if there 


BBH can't find 
his traffic total 
veland schedule 
HGE says he 
ITR is the 


ver and see 


on C.W 


‘ p m ot 
time 1 is be ning t saiins tee “se 
y da da ones AQ 2 000 | nm } 
O.R.S. party PV is S ntrol 5G 
LZt pends 25¢ of | ' ‘ ls 
fa GUL bets é l’s worst QRA 
1 tairs gives s RBDY 
iving inY gr t S k nr 1752 } 
DAT f i is out l be with us 


edules VE4SH. DIH stu 
MQC has receiver trouble. ANU is still a 
lege. BRQ is trying to put full % KW 
LAU 3 n 7 me vith low 1 ‘ BAI 
n ! I KLP rey 


t \ g fine b ! KZJ 

I LRK O.R.S 

tul x pt ghos I ng 
new reporter from Br JAS 


reduced power. HUR and EIQ ar 
tore. KNF | verified report of hearin 
m Jan. 9th at 9:45 p.n 1% Media 
reporting (this report rece } 
P.A.M. 8GDC): GDC is } 

Ohio. ESN is org 
LRJ is Rev. H. Sel 
Class “A” 


YACKER” 
GJS and 


Gl 


56-me phone and ret ts new meetir ' 
Count 
CIG 

Traffic 
UW 273 
LCY 193 
LZK 


Club is Y.M.C.A. Ot 

DZO, HBN, JTW, ICI 
WS8&CIO 381 (WLHC 36) H¢ 
(WLHI 196) HMH 258 IET 
DVL 146 BBH 118 (WLHA 


115 HGE 74 INT-ISK 67 ITR 65 


I was heard 
ts QRK Clu 
DND says new 
reporter m 
BRB s ‘10 
EA4AV. HUR 
Ss ope ting oT 


Club in Toled 
HBK_ received 

WRDQ 
cc). KVD has 


one. DXB is oF 


Medir i 
HC 


ice of 


' 
ig 


1 HMS 


S 318 RN 302 
952 GSsv) 945 
299) EEZ 118 
PO 57 EME 52 








QST for 





Club 
RDB 
Chul 


RCR 


S QI 
HM? 


NOT 
10] 








WE-EPP 31 AQ 27 PV-LZE 23 GUL-BDY 20 DAT- 
f BMF 14 FGA 15 LJL 16 JFZ 7 ICF-KWJ-BKE-LVV 
Wi ¢ JOU-BAC 3 FGC 2 DIH-MQC-ANU 1 

} WISCONSIN—SCM, Harold H Kurt 
IQW ed 0.0. HSK s Bachelors’ Clu 
FB. OXP popped S841’s. ATO is active » Sunda 


ITR 


W9FSS 


QSO Parties. SDK s some st RKP 

leath messag N.Y.C. and received answer 

- SHN is still trying to get good schedules 

RQM 5 b, and had t t lules. OKS finally 

SES ( edu SHMH, and wants 

} DNU threatens t n April O.R.S. Par OTI 
\.A.R.S. SJF has hedule th IQW. RAK 

sien DX: Chicago. Hi. HKJ has schedule with KWL 
k of HDI ts that RZ tiene epask operator, ie 
a STP, PFQ, IZO, and 1ZQ are ex 


ed from 1 ving O.R.S.: HTZ, KJIR 
GWK, AKT, GVL, and NSM. Most 


Ex-O.R.S. if no report is received next 


N e} ts ‘ 
JDP, JCH, LFK 
165 HSK 121 OXP 97 ATO 67 SDK 
30 ETM 28 RQM 20 OKS 19 SES 12 
RAK 7 HKJ 8 HDP 1 


raf WoIQW 
4 RKP 31 SHN 
DNU 8 OTL-SJI 


MIDWEST DIVISION 

W9LEZ/WLUD 
9LCX-—R.M 

Rydberg, 9AED 


} on 


Se OWA SCM Phil D. B " 
I | Al WG 9HCH S9HMM 
AED P.A.M G ngs t Art 


\ Iowa P.A.M. Come on, ‘phone 

; Art t the fine plans he has in mind 

\ tive O.P.S h him at 

I S Cit f : ng as 

Kk. B. W The N easte! I iH 

Club flicet P NTW pres 

tis ) RDK STA. T I City Ar Radio 
RA Clul 


ACT ga eads ra 
KBW.” HMM is a night 
; e} to boss. CWG 
MHV s Alt. D.N.C.S.-A 
1 STA have new 
SQL } 


1.75-me. ‘pl s. I 





7 CEN i pa t ‘ 1¢ vs toa 
BZI 1 JQ RK20 es. YA/1O 

QRI ex AED almost won the t O.P.S 
W9ACL 410 LEZ 214 (WLUD 32) HCH 160 


HMM 154 LCX 142 CWG 85 MHV 5l 

NNM PAH 6 RDK 4 SWZ 3 

KANSAS SCM, O J SS W9FLG 

new 1OL, R.M FLG, RIZ and mal 
rol IOL and OZN ar g p 
10 tH 


RCR 20 NTW 
SOT 
9KG 
ce B.P.I 
IQ 
}.5-m CW 


IQ! RIZ 


ri st about ed. TJIQ se 
BSX is plam pair ‘52's in fir 
n BEZ 


PGL ar 
I I QRL N.C.R. 
AN : 


“ FVR W > LKD are on 1.75-1 
te ABG ns A.A.R.S. BDB is now radio service- 
“ GUO g! lulator trouble. BDB is leaving 
Day Ohio, to study refrigeration serv- 

lina ang | nts to sell out. DMI nd ABJ are exper 
IC 56 on high school tower. CVN is 
( B mod non 14-1 pl BEZ 

302 to Class B. GML is on 14-me. "phone 

240 LKD i on f ppendis und ow 


N 


( 


DMI 


I 
i) 
BYV 7 
11 SJV 


W.A.R 
VN 
Wik 


wol 


AWP 192 
1 EYY ¢ 


ose, but 
fol 
-treas. ; 


( QSO Contest comes to a dl 
of officers 
AWP, secy. 
all hams to 
14th. Don't 


ed on vet; election as 
CVY 
auger. W 


mies 


vice-pres. ; 
A.R.C 


Ay ril 13th 


invites 


and 


LG 1331 1QI 615 RIZ 610 IOL 347 IEI 
OZN 120 CDM 116 RAT 81 BYM 76 
3} CMV 52 KFQ 40 PCF 27 FMX-LTG 


7 ROS 5 


MISSOURI 


RYD 


‘ ‘ a 
DX. PVW had 


9CD and 


MISSOURI ACTIVITY 


BCI 


KHt 


9MZD 


1935 


IMIZD 
I 


67 NNZ 


CIR 


LHQ 9 
MLR 5 BGE 4 OWQ 3 HVC-KEF 2 
NEBRASKA 1c 


KPA le 


7 


DI} 





9BMA locked f 


ws 


140 


69 SGP-OOT 


2 JP 


} 


W9K 


} KQN 


rg teats 


EHW is going s 


W9EYG-JPT 
x 10 schedules. 
rebuilt 


SCM, C. R. Cannady 
MZD is he 


business 





kw. 
1 
entire 
using 


rency power supply 


Radio-Telephone 


KCG t 8/.39% on 
SGP put ip new zepp w th FB 
hall and settled. TJ is 


te NI 





PYF brings Hannibal back 
Cc. D. LHQ went into the DX Contest 
I cillator ind wuubler. JAP is 

is rebuilding with ‘O3A 
edules on 56 me. OWQ 
HVC is building linear amplifier 
KEF is QRL 
Sed Amateur R o Club: LVA 
40 QSO’s last month. AWC 
AZL is hav B.C.L. 
rebuild. SHW will get station on 
OWQ is on t 
still D 


RK20 r'GN 


averages 


900 Its for ‘phone 


gs 


ing 


ir every 
Fulton 


BTD is ictive on X at 


St. I s: KEF is new member. BEQ is 
‘ gh-power rig. PW wants dope on 
Affton Gang: EZX finished new rig for 7 


tI th new op! KFL is back on 7-me 
BGE is doing FB work on 
LHQ hold weekly 
BMA is off air temp 


( 56 me 
LLN 
HZH 


meetings 


rarily to 


FHV has bridge playing fever. St 
O.R.S. appointment. GBJ is recover- 
DHN is back in school until 


DCB is the active ham in Columbia 
EA and almost forgot every 
for DX. KTH volunteers 
Net. HVW was active in 
on air at Mila 


thing else 


services in 
’Phone/C.W. 
The Missouri 
orking order and pr 
N( yw, before the vacancies 
CUP RACE for second 
by R.M. 9BMA with 9CJR 
nd. A heated race has developed 
nd 9JWI in a tie for First and 


r y N gressing 


are 


9RYD 
or Second! 

1110 (WLMF MZD 
FIV 94 (WLUT 54) 
ENF 59 TJ 32 PYF 31 
16 KEI 13 JAP 11 


531 ADJ 
KCG 72 
EYG 24 
TGN 6 


988) 


RYD 
DIC 105 
61 
19 HUG 
Walla W9FAM 
FAM is d 
KPA on Trunk Li 


SCM Samus ( 

Section this month all 
L.” 
and has 


is planning 


oing 


y 


s. FWW 
n. DMY is ec 


his signal 


mpl 


) phone on the RI fine 
hange fre 5 to 1.75 n very 
O.P.S I midst; here's 

s S the world, OM. BQR 

s the 7 me. bug but is having trouble 
INR new O.R.S.: congratulations 
new super receiver. IGF is busy grind- 
kering with 56 me. MKG says he 
Nebraska would get busy and try 


PA 


488 FAM 392 DI 365 DMY 95 EHW 
HYR-EWO 


>} BQR 11 1 FWW 


359 
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DAKOTA DIVISION 
\KOTA—SCM, Fred J 
' Super Skyrider; he was at Watford 
* WUCX, while GNS was on leave. PGO 
W. PRH is coming on with new rig. 
vatts now. STT is new O.R.S. TNT 
OEL has six schedules daily. RQX 
NUM is going ‘phone. 
Party. JVP works out 
14 me. HJC has new 


Wells, W9JVP 


crystal 
in O.R.S. 
watt ‘phone on 


LBI is using "10 in Final. DTP is 
eders. GNS is located in valley in 
ed in HQ’s of Co. 2772, C.C.C. 


Wo9PGO 18 LBI 37 HJC 72 (WLUI 210) 
DGS 111 PQW 80 OEL 215 BTJ 3 

: GNS 82 
YTA—SCM, Mike Strahon, W9PFI-— 


t brothers, make the B.C.L. 

» totals. BLZ’s schedule with 7NH is 
t hoy 1 any trunk line. ALO gets the 
wind. PGV is the new presi- 
OED is having trouble with 
CFU would like to get rid of a pair 

at Boudle has new Skyrider. CAU is now 
t Aberdeen. SJA is new ham at Homer 
All but two of the fifteen hams in 
56-me. rigs. SEE YOU AT THE MID- 


Be gley 


ler Club 


wosoQV 538 HHW 520 BLZ 261 HSY 87 
PGV 7 TY 6 DNS 3. 

MINNESOTA—SCM, Francis C. Kra- 

BN leads the Section this month. DH 

for Minn. A.A.R.S. RAU kept DVH 

lition of a friend in the hospital at 

ps three daily schedules. BKX had 

O.R.S. party. FNK made nineteen 

S. and Canada last month. Both 

7 transmitters reported in 

PDL worked eighteen stations in two 

..S. party. AIR spends most of his time 

ities. OAK operates YC Thurs- 

EYS is back on the air. LDQ is 

» business. BKK visited some of 

ed Sioux City, Iowa. HCW is now 

EHO, ol’ timer of ‘25, is back again 

N has "45s P.P. in final, c.c. ZT is now 

Congratulations, OM. RKG is 

a new crystal, 3900 kc. IYB is now 

r si work. DMA won tube in SS 

SOS Radio Co.; he also handled a 140- 

VK2EL to QST with Centenary 

STI using c.c. with P.P. ten’s in 

r his RK-20’s up rack and panel & 

new ns in Faribault: TJR and TJZ 

RAB and RBW all took Class “‘A’’ exam 


were 


ADQ has been off due to the cold 
ATD are on 1.75-mc. 'phone. ATD 
is putting 150 watts into a pair 


RAB 
still trving to snag a W6. MMO has 
MGY has a 511 in the final 
CTW scared RAB 
king commercial exams right away! 
» going to try BXC has a new 
the air. YC has twelve operators, 
th 500 watts. DEI is on 14-mce. 'phone 
tion to an "O3A. 250 attended the last 
Minneapolis Radio Club. K. B. Warner 
l You at the “MID- 
onvention of conventions, to be 
5th in the West Hotel, Minneapolis. 

¥ ham in Anoca. 
WSBN 144 DH 100 RAU 
p 19 HCC 17 PDL 16 
MA 2 STL 1 BNN 6. 


ATLANTIC DIVISION 


wer. 


id another sorta 


56 me 


r on 


speaker. See 


29 DVH 26 DEI 
ATR 15 HGN 14 


ENNSYLVANIA—SCM, Jack Wagen- 
S—Quite a few high totals this month 


K, AKB, EZ, 8FLA and 3ECD all mak- 
LP has 1 with ‘O3A final. EER 


ew rig 


reports for the Beacon Club. SLYH worked twelve sec. 
‘Phone-C.W. Contest. ASW is 


tions in the building 


separate transmitter for A.A.R.S. alone. 3AKB is still 
working on new 14-me. transmitter. 8FLA is very QRL 


A.A.R.S. and traffic 56 me. is starting to boom out 
DIG’s way. BFF says 'phone-C.W. party lacked kick 
EU is installing crystal. 3EOP is experimenting on 56 
me. AQN is working lots of 6’s on 3.5 me. with new rig 


FED, engineer at KYW, reports for first time. VR is 
new O.R.S. EDA is lined up for O.R.S. OK and ECD 
report via radio. EII dropped an 860 five feet to th 


floor and it didn’t break. SLRI can’t find anybody out 
there to work on 56 mc. 3FEB is control supervisor at 
KYW; he has a frequency substandard measuring to 
0002 percent. GS is still experimenting on 56 and 112 
me. The Atlantic Coast Trunk Line ‘“‘C”’ is operating 
like a net with EZ as control station. DYX was teaching 
his YL so much radio one night that he missed the last 
bus. EWU has new receiver and transmitter with 
860 final. EGA is getting FB results with his new pole 
DYL is DXing on 14 me. The Affiliated Clubs met at 
the York Road Club, March 5th, with an exceptionally 
large attendance. The Western Radio Society moved 
to new quarters in the Sherwood Recreation Center. The 
Chester Hamfest was bigger than ever with about 300 
attending. 3EWR schedules ETX daily and wants 
Philadelphia traffic; he has been experimenting with 
“over rating’ inputs to several small tubes. 

Traffic: W3ADM 1216 OK 1132 AKB 685 EZ 522 
ECD 508 AQN 182 EDA 173 BYS 170 CL 148 EOP 
128 ADE 65 BZP 62 EPJ 51 VR 36 FED 25 Ell 26 
EWR 15 GS 5 FEB-EER-ATR-BGD 3 ENX 2. WSFLA 
503 LYH 176 DIG 75 IWT 38 EWR 15 ASW 29 
EU-LRI 7 BFF 6. 

MARYLAND-DELAWARE- DISTRICT OF COLUM- 
BIA—SCM, Edgar L. Hudson, W3BAK-—3CXL, 3CQS 
38N R.M.’s 3BWT Chief R.M. The Henlopen Amateur 
Radio Club is now affiliated with A.R.R.L. Set. Beatly 
(YB), “Sunday op,”” WLM/3CXL will be discharged 
about first of March and will join his father at SBRJ 
Kane, Pa. SN handled emergency traffic with eastern 
shore during sleet storm. CIZ is very QRL with Army 


new 


Net. CMS won a door prize at Mike & Key Club. BKZ 
had 46 QSO’s in A.A.R.S. ZAG Contest. DTO took 
over W.U., Maritime and PX Communications five days 


while W.U. and ’phone lines down. DUK handled lots 
of QRR messages during recent sleet storm. EDS putting 





in oscillograph. OZ/EHW is working plenty DX 
was heard in Germany on 3.5 me. EIH is official C.C.C. 
operator now. FEG just received his license. 

Traffic: W3CXL 1153 (WLM 3585) SN 2125 BND 
888 BWT 581 (WLMB 40) CIZ 299 CMS 261 ABA 
216 ASO 193 BKZ 112 CDG 65 DTO 64 DML 40 
DUK 26 EDS 25 BAK 24 CQS 18 EKJ 15 OZ/EHW 
13 BHE 3 EYX 1. 

SOUTHERN NEW JERSEY—Acting SCM, C. D 
Kentner, W3ZX—South Jersey sincerely regrets the tem- 
porary loss of Ged Rigor, QL ex-SCM, who has heeded 
the call of the salt and is pounding brass aboard the 
S.S. J. EB. Oneill for the Atl. Ref. Co. Greater Camden 


Amateur Radio Ass'n elected the following officers DAJ 
pres.; DEK, vice-pres.; CMR, corr. sec.; BPH, rec. 
sec.; ENC, treas.; and BYK, sgt.-at-arms. ZX had 
visit from XIG and K4SA. COT will soon be on I4 


me. with beautiful new ‘phone: returns from Washing- 
ton permitting. CYI is working 56 mc. and is busy with 
A.A.R.S. APV built new 7-tube super while antenna 
was down due to hard blow. AYZ is active with ‘phone 
traffic, and attended O.P.S. party. DNU is getting into 
Germany and England on 3.5 me., and handles traffic 
with ENB on 56 mc. BEI works all bands and all con- 
tinents (except Asia. hi!) EKL, Pitman, sends in his 
first report. NF says N.D. on last "Phone-C.W. Contest. 
DSC wants to get in contact with anyone in Atlantic 
county interested in U.S.N.R. ENB is proud of a new 
mill. DQO wants schedules West and North on 3.5 me 

Traffic: W3BEI 27 DQO 19 ENB 21 DNU 31 AYZ7 
APV 76 CYI 11 DSC 41 VE 25 NF 22 ZX 5. 
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WESTERN NEW YORK—SCM, Don Farrell, W8DSP 
IT! traffic man; has eleven schedules. DSS, 
RM g FB work with five schedules. KMC has 
f it very ¢ I MQX new traffic man, 
E spends all his time on traffic. AQI 
rafl tal. DBX is looking for mor 
f CDK t k test and is yw O.R.S. MBY wants 
O.R.S turns in nice total. BWY is carrying four 
| iring the winter. LGR is in U.A.R.C. QSI 
Cont GWY was in hospital for three weeks. EBR 
s first Afriean card. FYF has new Army call 
B has a new SW-3. HEC reports for the 
UZ has new rig on 3718 ke. AYD is experi- 
antennas. GZM's new QRA: Oneida. LUQ 
3] new location in Rome. GWT is busy in 
S.T.T.A. QSO Contest. DZF is building cathode ray 
BR has ‘52 in new final amplifier. LUJ 
ws T.C.R.C. is going strong now. CJJ is rebuilding 
DX Contest. KGM visited the Auburn gang 
BHK is having ible with his final. LGY is 
fie n 1.75-m¢ ‘phone. BQJ is working 
ent DX. BDV has new rack and panel job. LLS 
Ex-2BIN-DQK at Cornell AXE is interested ir 
‘ R.M. KXA had |! rst Alabama QSO. BJO 
as QSO the S.C.M. from Navy in Rochester. FWY is 
1 CPJ. LYF reports for first time. LUO has 
ne 4.A.R.S. JJJ has a new Skyrider receiver. 
\BX s on the air after a long layoff, also CFA 
t FSI. EBR threatens to end 15-year friendship 


vit 
b IR 
RS. JQ 1 4 

‘ re 





300-watt rock-crusher 

ks of him as planned. CQW'’s rig went 

worked on frantically. AWM has 

1 me AAR has built a new 

DW is still at his portable location and 

rebuilding. LFN is putting up a couple 

40-f ts. LCT received 100 QSL cards from 9OED 

' 1 QSO. NBW is a new call at Ebenezer. The 
M.V.B.P ive had tl 


¥v¥ receiver. 


several visitors at their meetings 


since got moved and settled in their new location. 
III f g his Tri-t perking. FFU is attending 
MI ts Radio S HWR has a new super-het 


The M.V.A.R. Club held election of officers: Pres., 
| LGV: and sec.-treas., LGY. JSD has 

P Net working on 1.75 me 
September. DT is coming back after a 

early three years. DSA is getting out fine on 

14 ne. Marge at DEJ is on 14-mc. C.W. HB 
. ntenr 1 top of a 70-foot mast; he is 

112 GPX is getting out nicely on 

\H 140 watts input to an 841 on 14 me. 
t ELU has a new '03A. LKL has a 
KZP is spending the winter 
I AUY is having trouble with key clicks. EAJ, 
MDF, MRW nd EAK are all on 1.75-mc. ‘phone. 
ISW Iding NEM s new call in Watertown. 
MZ\ ted has an FB home-made 
cr wr Asst. Dire r, probably attends m 
anyone else in the coun- 
I Rochester gang had a very fine hamfest on 
r 200 attending. FOY has the S.C.M.’s 

mpleted and it is on the air from 


GWP is stepping off 


re 








DSP. I ry encouraging to see the number of new 
iffic. Let’s keep up the good work and 
together for the best interest of the Section. 

I W8JTT 1412 DSS 552 KMC 253 MQX 242 
QE 291 AQE 146 DBX 117 CDK 152 MBY 76 BWY 
72 LGR 58 GWY 57 EBR 46 FYF 32 FTB 26 HEC 25 

Z, AYD 22 GZM 18 LUQ 16 GWT 16 DZF-BR 

UJ KGM 10 CJJ 9 BHK 7 BQJ 6 LGY-BDV 5 
LLS 4 AXE 9 LGV 2 KXA-BJO 1 CPJ 59 LYF 16 
LUO 14 JJJ 3 

WESTERN PENNSYLVANIA 


f 


SCM, C. H. Gros- 


VSCUG—GUF sstill leads the Section: Hap is 
KIN new members for the A.A.R.S.-O.R.S. Net 
KWA ng to take a trip to the sunny south. ADY 


traf . 
moving 


( KNB spends 3.5 hours per 
YA keeps 


plenty busy with the A.A.R.S 


i ed his Class A ticket. EZT has moved to 
t vou leave the Section, OM 





e-c.w. contest. IUY has 
fic moving via his 


UK rred lew in the phor 
sy with traffic. AXD keeps traffic 
‘ iles. MOT says the VE ‘phones cause lots of 
QRM. LOQ ewly appointed O.R.S.; he says LOP 
NEK new hams MHI received his O.R.S 
t nt and sends the following dope: JCE is laying 
to get the ‘ph« going. MSV is trying 
; QRMing the 3.5-me. band. DYV is 
‘ é wain. IRY has a rig for each band. 
MHO i MJI re next both work 
7 MHE is putting in an '03A. KSG is busy as 
f Net 3. KOB has a nice bunch of schedules 
4.A.R.8S.-O.R.S. Net. INE received 


MKO t 
M.O.P.A. ASV 


door neighbors; they 


L.N.C.S 


card Germany. LIG says NEQ is a new ham in 
W rer IZZ phone-c.w. contests are FB. CMP 
t 56 g going and would like to have some 

ils. JZR has the rig in a relay rack. 

CQA says ESR is getting a new receiver. KQQ gets 


rds Europe. IOI is using a pair of ten’s in 
IOH 1 new AT cut crystal. FKU is giving up 
ppointment; sorry to lose you, OM. IFY is 
14 NDE is new ham in St. Mary’s. LSH 
3 s rig on the air. KXP has a new AC SW3 
t. CLS sends the following 
CRA is building a new super for the contest. CCW is 
f p the new transmitter. AOC is working 14-me 

e. CLS and CCW are experiment 
141 R.M. SKWA suggests that we do something 


ing with antennas 





ng more trequencies to use in the amateur 

The ‘phone fellows want and need more room 

3.9-me. band. Let's all write to ou 

LD ! ews d asking him to take 


L. Board meeting in 
fellows. Anyone who 
he 7-m¢ r 3.5-me. bands knows 
& Sin let's atant the bh rolling now 
rat W8GUF 1007 KWA 976 ADY 646 KNB 364 
YA 361 (WLMA 499) CUG 340 EZT 190 UK 177 IUY 
147 AXD 126 MOT 61 LOQ 58 MHE 45 ABS 6 KSG 44 
KOB 40 GSH 36 INE 35 LIG 31 JZZ 30 CMP 29 JZR 
20 CQA 12 IOH 11 KQQ 10 IOI 6 FKU 4 1IFY 4 NDE 1 
MONTANA—SCM, O. W. Viers, W7AAT—DHW re- 
ts for tl Billings gang. EPM is on 7 me. mostly. 
1 DHW on 14 mc. DEN is building 
with a 211E in final. CRH reports for Somers. 
t DXing. CEG says the rule for jumping a 
100 volts is not accurate up to 750 volts 
mm 4.A.R.S. schedules. BVE is work- 

1 Trunk Line A”’ with COX/AAT, and rep: 
f 35 hams in Great Falls—two new ones brought 
e total up to that mark. BXL is back in Fort Shaw 
\OD, BZA, BJZ and AQN are active in A.A.R.S. CNE 


ESI is on 3.5 me ar 


rt 





i 


SW3. ASB has improved transmitter, as has 

COX. The Missoula Radio Operators Club is making an 
t t cate and eliminate power line QRM there 
BZA re t. FL is new O.P.S. BDS had lots of fun in 
I EVP plans on increasing power 


CCR is still rebuilding. 

lrafi W7AAT/COX 74 AOD 44 BVE 39 CRH 37 
FL. 19 BDS 6. 
OREGON—SCM, Frank L. Black, W7AMF—Rout« 
nager UJ again heads traffic list. EFP, Silverton, is 
O.R.S. KL has taken over Trunk Line “F” post in 
gene, formerly 1] J. HD is now operating Trunk 
G statior n Portland. UJ was appointed state net 
| vith WR as alternate. COU 
BOG has B.C.L. QRM which keeps 
for awhile. DTG got commercial ticket 


b. CSQ mor 


\T 
\1 


f ed to new location, savs 
56 me. ABZ is rebuilding. Corvallis Communi 
ntion dates: April 13th and 
s has ¢ AXJ resigned as state net 
\.A.R.S.; he says he has to curtail activities in 


s ( ) inces convent 


gon has vacancies in Com- 
Department for a few good O.R.S. If inter- 

{ lrop a card to Route Manager 

S.C.M A nice section paper is mailed each 
station reporting to the S.C.M. Please 


time, fellows. 


isiness reasons. Ore 
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ry period found many of the 
he DX contest, which will be 
ead no doubt there will 
DX results didn't come up to 
iteur radio. Hi! All phases 
ntinue at an extremely high 
epartment appointees are evincing 
ition enterprises with the result 


phone and c.w. networks are 


Eastern Pennsylvania met at 
Club, Glenside, Pa., March 5th, 
ittendance. This was one of 

held by the Eastern Pennsyl- 
discuss mutual problems. The 

r the auspices of the Chester (Pa.) 
in ever with about 300 in at 

1 R.M.’s of Western Pennsyl- 
O.R.S./A.A.R.S. Net, operating 
3805 ke.: W8CUG, WSGUF and 
f credit for making this net 

N. Y.) Hamfest on February 
ibout 200 enthusiastic hams 
known as 8.C.M. of Southern 

to resign his appointment 

lio operator aboard the 8.8 

; ken over the duties of Acting 
tion. Washington, D. C., ama- 


in neighboring sections are 


est in April, during the cherry 


gen Net has been started 
the Route Managers. This net 
10:00 a.m. until noon, C.S.T 
be able to copy at least 15 

1 message addressed to the 
ictivities. The sole contact 
is with the mainland during 
radio—W9PCQ on schedule 

Isle Royale with an efficient com- 
st station WILL at the Uni- 

ts a ham program; details 

3 riting. W9JO, George E. 
Ave., Evanston, II, has been 

e 9th District; send him 
The annual hamfest at Purdue 

in April; write W9YB for 
WSDYH, was reélected S.C.M. of 
res s continued coéperation with 
WSLSF, Detroit, is now hold- 
position on Trunk Line “A.” 
O.R.S.-iest section in the coun- 
lited by W9KJY, continues 

The QRK Amateur Transmitting 
Ohio, announces a hamfest for 
yme! WSHCS, R.M., is work 

Net, with connections to all ad 

in "Phone “Round Table” takes 
10:00 a.m., and includes WSEKT, 
WSCZ, WSIGI WSTT, WS8AOM, 
WSDGH and WSIKZ, and is still 
WSIKZ goes credit for organizing 
ther The Kentucky Net operates 
bers are W9OBWJ, WO9CDA, 


for ti 


WOHAX, W9OMW, W9PAZ, W9BAZ, 


A Kentucky Section QSO Party is 
the first Sunday from 9:00 a.m. 


urs are boosting the ‘“‘Mid- 
be held at West Hotel, Minne- 
i 5th. Everything points to a gala 
Warner, was the principal 

y meeting of the Minneapolis Radio 
ttended. A.A.R.S. Nets are perking 


rte 


National Highlights 





well in Mississippi, both ec.w. and ‘phone. Arkansas 
S.C.M., OM Velte, W5ABI, and other amateurs active 
n A.R.R.L. organization work in that state, have or- 
ganized a State Net to codperate with law enforcement 
officers in conjunction with the American Legion and 
police radio stations. This net includes twenty-three 
stations in all parts of Arkansas, all of which are ready 
it a moment's notice to go on the air in case of law 
disturbances, or disaster. W5DHU was winner of first 
prize in the recent Arkansas QSO Party. Ned Cantrell, 
W4AEP, won national honors in A.A.R.S. ZAG Con- 
test. Anyone who has heard an earful of activity in a 
ZAG Contest knows that this is a real feat! FB, OM 
WZAL/K5AF, Albrook Field, C. Z., reports 250 mes- 
sages handled on Army frequency and 22 on amateur 
bands. 

W2DSH of White Plains, N. Y., is building up an 
iumateur network for the police. Following his sugges- 
tions, this movement is being taken up in many other 
cities throughout the country. W2FOP, Charles J. Ham- 
mersen, won the recent race for A.R.R.L. S.C.M. in the 
Northern New Jersey Section, and is now active in that 
office. He is lining up a QSO Party/Contest for his 
section. W2BGO, Bronx, N. Y., offers fast service on 
traffic to the west coast via this route: W2BGO-W9JSO0- 
W6JXK and W6DDO. Three-quarter hour round-trip 
service is possible using this route! W2CC, according 
to latest reports, has now had 876 QSO’'s with VK5HG!! 
W2BJA has Trunk Line “G” perking FB through Albany 

WO9RIZ, WS9IOL and W9OZN are working on a 
Kanss Police Net. The Wichita Amateur Radio Club 
nvites all hams to attend their hamfest in Wichita 
Kansas, April 13th and 14th; this club’s QSO contest 
vas recently concluded. Sioux City and Des Moines 
lowa, were visited by K.B.W., WI1EH. The Missouri 
Activity Cup Race for 1934 was won by W9BMA 
(R.M.), with W9CJR (R.M.) and W9MZD close be- 
hind; this is the second successive year that W9BMA 
hit first place! As the 1935 race gets under way, W9RYD 
ind W9JWI are tied for first place. R.M. WO9KPA and 
S.C.M. W9FAM make an “unbeatable” team in keeping 
Nebraska activities on the ‘“‘up-and-up.” 

The New England Division Convention will be held 
it the Hotel Bancroft, Worcester, Mass., on April 26t! 
nd 27th. A Vermont QSO Party will be held at 1:30 
p.m., March 3lst; full details available from S.C.M 
WIATF. Eastern Massachusetts is fairly seething witl 
56-me. activity; things have reached the stage now 
where QRM is as much of a problem on that band as 
on any other, a fact perhaps difficult for amateurs 
some other localities to conceive, but none-the-less true! 
Heads are now turning towards 112 me. 3700 ke. has been 
selected as the Western Massachusetts O.R.S. Channel 
O.R.S. in that section are equipping themselves wit! 
erystals for this frequency. The Worcester Radio Ass 
ciation is attempting to get an amateur radio police 
network working in Worcester. The Rhode Island Sec- 
tion may surprise some of its larger brothers in traffic 
work when present A.A.R.S. organization plans in that 
state are completed! W1IAQW operated an ama 
station at an exhibition at Bates College, Lewistor 
Maine. WIUN at Mt. Washington, New Hampshire 


mn 56 me five- 


teur 
eu 





continues to carry out excellent work 






meter’ enthusiasts visiting New England should look 
in on WIUN. WIFRO (Alice Fitzgerald) and WIEVJ 
ire handling Trunk Lines “‘C” and “G” in Massachu- 
setts. A hamfest will be held in Bridgeport, Conn., at 
the Hotel Barnum, Sunday, March 24th. Registration 
starts at 11:00 a.m. Activities start about 2:00 p.m 
Banquet at 7:00 p.m. Tickets are $1.25, with special price 
of $1.00 for YL’s and YF’s. There will be good speakers 
and good prizes! Tickets are available in advance from 
WIACV, 33 Coleman Street, Bridgeport, Conn. 

A section paper is mailed each month to every Oregon 
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h M. W7UE of Edmonds, 

Was believed to be the oldest O.R.S. operator 

‘ } d! W7NH (Nellie Hart) is Acting 

3.C.M. of Idaho, foll ng W7AVP's resignation. K7 BOF 

Pilot Point (Bristol Bay), Alaska, maintains a regular 
W7BSJ, Portland, Oregon; the only other 


communication from Pilot Point 


e 5.4 


vears < 


(mail) takes 


lic is handled via the W7BSJ-K7BOE route 

; s weather reports and many news items 
W7BSJ ¢ e K7BOE first news of the Macon disaster 
i ted for this route. Washington’s Pr 


Contest is “going over in a big way,” and 
1 r making 

ss. W7BVE is now coéperating on Trunk Line 

\ Montana. W7KL and W7HD are now handling 
es through Oregon. The Corvallis (Ore.) Com- 


deserves much credit ft 


Club announces hamfest dates—April 13th 


l4t 
I rt W6YG, Santa Cruz High School, had 
t s on the job in conjunction with the N.C.R., 
render al assistance necessary at the time 


Macon disaster. A Tri-Section meeting was held 


Ss Francisco, February 23rd and 24th. W6BVL at 
s. I now working on Trunk Line “F,” the Pacific 
Coast route. 56-me. activity is high in San Diego; 


venty stations are active on that band. W6USA 
m for the San Diego World’s Fair Exposition 
Attention! ! 


schedules 


. r sing very well according to reports 

| Pacific traffic handlers!!! W6CUU 

OMITB, who, in turn, schedules XUSAG in Shanghai 
I y via XU8AG 


International settlement there and not sub 


handled into Shanghai or 


t to ¢ nese regulations. This information comes fron 
QP, P idely 1 ‘ schedules W6CUU daily ex- 
t Satu 1s l and invites China traffic; 


e traffic via W3QP 


( nes ra ind W6CUU for good 
W6CYY won the San Joaquin Valley S.C.M.’s 
W6FFP contest for contest suggestions”; details as 
t the nature of the contest is to be will be 
nterested amateurs. Not to be outdone by 
(W6EA), who, on December 30, 1934, was 

esented with an eight-pound baby daughter, Lyndon 
Seefre W6EB, announces the arrival, on January 16th, 
Miss Doreen Lynda Seefred! W6ZX, “Pop” Dann, 

I i “Good W network on 7294 ke.; about 

ready in the net; the “meeting” 

evening at 7:00 p.m. P.S.T. and Sunday at 

1:30 P.S.T traffic is handled, but it is principally 
gether network An official organ, ‘7294 kc.”’ 

lf the members. W6GXM is working up an 

d I e net in Los Angeles. W6CVV has 

1 g A.R.R.L. Communications 

) t re} s J 1931. Record? W6CII 


hedule with KAIHR and 

ona S.C.M., W6QC/BJF, 
r his motorcycle, was hit by a drunken driver; 
s broker three places; we are happy to 
port tl he is recovering OK in a Phoenix hospital 
W6KOL is Arizona Trunk Line station on route “D.” 
l Phoenix Radio Experimenters Society will hold its 
Hotel, Saturday, April 
50. 





vities Manager, is or 


Phone Net, which from all 


uppearances will 


ndy"’! The first 1935 meeting of the Virginia 
Float Club was held Sunday, February 3rd, under 
pic of the Richmond Short Wave Club; about 


75 present. Members of the West Virginia Net 
Mr. and Mrs. WSHWT on their 25th wedding 
! end message of congratula 


é 1 sending a 


on schedule 


ns. On February 17th W4F'I with 
EA4AO had the father of a man in Spain present at his 
tat e son was at EA4A0 the father was able 
of |} ‘ for two hours, while W4FT 
v« Sin ce it 
Rock Mountain Division has a “ra 
W9AAB rattled W2UL’s cans for 
Considerable Naval Reserve int 





W 4 


| 


\{ARITIME—SCM, A. M. Crowell, 
A gh trafl ind trunk line station. GI 


Al re doing some 56-m« 





( ! The Pike's Pe 1 
t ‘ W9OKY, has been dusted 
prey t f field da Y7COH and W7DII 

lrunk Lines “G nd ‘‘} throug! 


I ¢ Ivy emergency Cals 
lule e wanted with Atlanta and Tennessee. ’Phone 

‘ ‘ Eastern Florid W4ASR ar 

QD ‘ lling Trunk Lines “C und “‘J,”’ re 
‘ QSP anywhere Activity s picking 
eathy n Western Florida; many operators are 
, n the alte ret lilding nd gene ] 

ffs. W4MS, S.C.M rking on 56 me. and de 
est sh 5 relay route alor the Gulf 

te W4MS, if you will codperate. A Wester 


Hamfe in Pensacola will be held during April 


W4AJP, B ‘ ! Ala put a death message into 


P ppines in twenty-four hours. W4DS handled 


Mar ae nd the sender received an answer 

e needed for the Gulf Storm 

Brownsville, Texas, to Florida 

g t, get in touch with W5BTK 
Ave kK, G estor Texas. Oklahoma made ar 
section record for traffic reports; there were 





porting stations for the Jan.-Feb. period 
Oklahoma’s Weather Reporting Net 
e. W5ZM, Roswell, New 


I k Line D ind invites traffie for 





CANADA 
MARITIME DIVISION 
VEIDQ—ER is 
worked 
message ove! 
FT, HX 


successtu 


countries on 3.9 me. HH handled one 
rds long. AL is new man on 3.5 me. HH 
work: the first 

vay work in P.E.I. EX worked a “G”’ on his 
me. VOIW rag chews on 3775 ke. VOIP has 
P VOIH is getting R.C.A. ACR receiver 
rked he y in VE Contest and DX on 14 mec. DQ 
ng some more vork on the phone AX is back on 
i phone again. AW is getting out well with his 
e on 3.9 mc. EI phone. GR, AR 
1 GG keep the 1.75-mc. band hot every 


w and hook-ups to avoid QRM 


is also on 3.9-mc. 
ith rag chewir 
W's. 


VEIER 103 GL 19 HH 10 EX 19 


ONTARIO DIVISION 


one license. VD is completing 


a SCM, S. B. Trainer, Jr VESGI NX 
su ted 'pl 


let. 3QK is editing 





pe ['M pulled a fast one on the Border Cities 
RO £ 1 to be back again. ABW is now working 
nd SG is very QRL Queen City Club activities 
9AL seems 
“MIM,” Frontier Radio Club 
it?) AU is applying Tri-tet to 


t like the new 


Army Signal Corps 


(Have you seen 


s at U. of T. PL, along with MX, BI and WY 
been getting 56-me. activities started in Ottawa 
idlord has “awsked’” RK to QRT owing to key 
KR has moved to Toronto. VZ sent in a nice report 
miltor ties. DU is running some nice sched 


he is new R.M. in 
s ild 1 kept. ABD has rebuilt ar 
eter using '24. JT’s eyes are better, and he’s back 
We e' MB had visit from UO, and finds 
ps m QRI The S.C.M. takes the traffic 

n Trunk Line I The 3.5-me. VI 

more popular every day. II and JI 
.9 me. QH, JU, KM, QD and QE are 
AEM starts out 
VJ has worked all “W”’ with 8 
AEQ all visited 


London district. WK shows how 


id has e.« 
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rks DX, along with WA 
door. HT is working or 
rhe VE Contest went 
Foronto District with 1530 

GT 1170, JT 1117. NO worked 
ppears t be between 31B, 3NO, 
SHR. New officers of the Wireless 
S. B. Trainer, 3GT; vice-pres., 
treas., H. Dawléy, 3VA. 


Ontar Section Bulletin, is out and 


] 




















































suggestions and criticisms. It is 
y VES. Notify of changes of 
tinue to have more reports 
f ng £o places.” GW has 
NC for O.P.S. The “‘ice’’ situa- 
NH, TQ, ADF, HT, QU, CC, 
y. See April “XTAL” for partic- 
( test—open to all VE3’s 
I X 2 VD 5 TM 29 RO 21 ABW-SG 6 
5 TF 28 SA 11 DU 36 WK 42 JT 3 
GT 137. VE9AL 21 


QUEBEC DIVISION 
f M Stan Comach, VE2EE—GA is re- 
ving trouble with his final. BU 
14, 7 and 3.5 me. EK reports. 
n ‘O3A and still awaiting his H.R.O. 
th school activities, but still the 
FB, Doc. CA worked his first 
| the traffic lanes. IA does not 
EC is putting more meters in 
Father. BA paid his usual visit to 





htly indisposed; keep that chin 
Montreal; is on now c y 
7 14-1 | 1e swell 
oe irself a s le. FQ 

e a dand D 
G fl powe AC is still 


CH still hunting DX. IE is awaiting 
Canad Contest had lots of 
enjoyable visit to the Three 
for fine time, fellows 
! HK 268 DR 52 AP 6 EK 1 BU 52 
EC 23 1Q 21]A 1. 


VANALTA DIVISION 
\ I, J. Smalley Jr VE4GD—LX 
. YRR messages. He was closely fol 
ific by HM, HV/FI, OG and 
Alberta who handled QRR were 





SC, OF and several others of the 
Arr und Navy stations. QK is a 
KD and QU give lo s mar 





Ss are elconn A hamfest is 
Week. At least twenty-five 
" o Spokane Convention 
me. CW, Calgary's first li 
comeback. LE and CY are back 
DX mad. GX finds his new 
KG says, “Love and let Love 
VE5 in northern B. C. GM and BW 
$9 me. BZ claims too many dead 
» be efficient. Believe it or not, 


VE4 190 OG 78 BZ 61 HM 50 QK 18 


IBIA—SCM, R. K. Town, VE5AC 
y and interesting months before 
ties for public service that 

us. The great emergency of 
result of a two-foot snow- 

rain. The February ‘‘Ama- 

of appreciation to all those 
prepare ourselves for the next 

see more join in our B.C. network. 
g of BR, BL, FN, KN, DC, 


i splendid work, while on 3.5-m« 





phone and C.W. we have NK, AC, JB, FT, ER, GU, 
9CY and many others who did their share. On 7 me 
we mention HC, FG, EU, GF, EP and many others 
Press and stock reports were handled by FM and KU 
Other activities of the month: With the ‘phor gang 
Phere seems to be some discussion regarding the pro- 
posed code test for ‘phone station operators. We hear 
HI on the 3.5-mc. band. DW gets into Vancouver nicely 
BK is doing nicely on 3.5-me *phor e. The 1.75-1 net 
takes stock to find their average input wattage is 6 watts 

. and they work DX. FB, OM’s. EI of Smithers 
would like more power and a bigger and better B.C. net 
FB. HW is reported as having a new “Tet” coming wy 
IN reports new antenna. BL came to Vancouver for 
short visit. CK gave an oscilloscope demonstration at 
the B.C.A.R.A. KN is all praise for the coéperation of 
the VE4 gang during QRR. OA, Camsell River N.W.1T 
reports 73° below; nice weather! HQ was QRL VI 
Contest and did FB. FG likes the 59 Tri-tet better than 
the old '47. HX is on 3.9-mc. "phone. MZ is goir 
14-me. C.W. EW actually got on 1.75 mc. to everybody's 
surprise. Hi. Flash! AG becomes proud daddy of YL 
Congrats, OM. BJ worked hard during QRR! JP is using 
rri-tet 59 and °45 amplifier. IT sends first traffic report 
FT did plenty of work during QRR. LI handled QRR 
traffic. DZ schedules FT, Vernon. CV is QRL Varsity 
work. FG helped locate lost plane. AS, BL, BR and FN 
are all on 1.75-me. net, which did splendid work dur- 
ing QRR. LQ relieved AG on S.S. Unicana. MD got 

ia 











himse ob. EU got his rig back from North Van- 
couver: he will be on 3.9-m« *phone is soon s tw 
years are uy Wanted—somebody to neutralize GF’s 


final. EP operated GF during QRR. JU gets on occa- 
nally. JA is trying to live down a rumor that he was 
wins—Jack is single. FM prefers traffic 
ind rag chew to DX. DC gave a good account of him 
self during QRR. NK put in long hours during QRR 
DO rebuilt to a TNT. MW issisted by NH during 
uled FU and 1 me. net during QRR 
“ ery prominent during QRR. KB worked 
1.U. HC continues working DX after QRR. AC spent 
80 hours at key during QRR. KU did his share during 
QRR 
rraffic: VE5BJ 21 JP 8 IT 5 FT 10 LI 8 DZ 12 CV 
1 FG 68 AS 151 BL 160 BR 280 FN 65 LQ 18 MD 30 
kU 77 GF 50 EP 9 JU 3 JA 70 FM 111 DC 48 NK 24 
DO 18 MW 61 II 51 JB 294 KB 19 HC 75 AC 131 KU 29 





PRAIRIE DIVISION 

M ANITOBA—Retiring SCM, Reg. Strong, VE4GC 
4 ct AG lead in traffic AC is building a Class 
Bi NR has erystal mike on 3.9-mc. MY has 
i T250. LH is selling out, but Ross will keep on wit 
low power KX just got married s will be QRI for 
iwhile. UX got a 276A. MV, TJ and NW are operating 
up in Northern Manitoba. EK, RM MI UM, SI 
NI, KU, IP, TV, CP, VI and TO are all active thes 
days. M.W.E.A. is starting beginners classes from whi 

lot of new operators are expected. All the 

etting ready for the coming DX 

Irattie: VE4AG 47 GC 42. 

SASKATCHEWAN—SCM, Wilfred Skaife, VE4EI 
CM has daily schedules with MH, BZ and AG. MH ! 
daily schedule with CM and BZ. Your 8.C.M. wishes t 
hear from any who will handle a little traffic. RB works 
DX on 3.5 me. CM worked a “G” on 3.5 mc. UP, PE 
and PW have Autodyne receivers. QS visited the gang at 
Saskatoon for a week. UD is now getting out. UC and 
PE are installing crystal. TN is again on C.W. MB 1s 
seeking DX. LI worked a K7 on 3.5 me. IV is trying 
out condenser mike. RE is rebuilding station. KS 
back from the west. FW is trying out 28 me. IG builds 
field strength meter for club use. KJ built new receiver 
ind made 610 miles with 5.5 watts input ‘phone GA 
GC, QP, OS, KJ, KE, GI, ID, MS, EL, FA, DC, GM 
SD, 5LM, 5HU, 5DC, 5MQ and 3WZ had nice round 
table party on 1.75-me. "phone lasting three hours 

Praffic VEICM 117 MH 50 GA 17 EL 11 FW 
KJ 3 
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Ethics 


140 Moriches Road, Riverhead, N. Y. 
Editor, OST: 

I have been working my ham set in the 75- 
meter phone band and have been reading all the 
ymateur magazines regularly and I’ve got a lot 
f things I’d like to talk to you about. 

(bout this 75-meter ‘phone QRM. I don’t 

mind it at all. I like to hear all those stations 
saying, “Hello test, 1, 2, 3, 4, 5. This is W-blah- 
blah of Podunk Hollow owned and operate d by 
Joe Blutz and operating on a frequency of blah- 
blah kiloeycles by authority of the Federal 
Communications Tum-de-dah, 
tweet-tweet. When the bloo-o of the night, etc.” 
[like to hear ’em play broadcast announcer be- 
use I think it’s fun, just like playing Indian 
nd cowboy after going to the movies. I don’t 
intennas; I’d gladly give up 
( 1 guy tuning his transmitter 
ind broadcasting the kids fighting and the radio 
squawking. What’s the use of him turning off his 
when he can play big broadcaster 


‘ 
(ommiussion 


belic e in dummy 


ISU to hear 


microphone 
ind let the world hear him argue with his OW, 
not to mention his own singing and whistling? 
And then there’s this here cross-town duplex 
I'd rather have that break up a QSO than any- 
thing else. What’s the use of reducing power or 
using five meters or hollering out the window 
when you can use full power and let the world 
ive the benefit of your chinning with the guy 
two blocks away? And besides, if you ean break 
1 regulation regarding unnecessary power by 
loing it, why not give the F.C.C. boys some- 
thing to do.. That’s why I’m not in favor of us 


ettin 


getting any more frequencies—with the gang all 
rowded together you can lots of times get both 
sides of one of those duplex QSO’s. 

In conclusion I want to ask your advice 


this overmodulation question. I spent my dough 


ibout 


lor an oscilloscope tubs ind had lots of fun 
djust ng my set so that I got a pe rfect 100 
modulation, but now I get 


I can sneak in a QSO while the big 


r cent reports 
adeasters are eating supper) saying “Your 
odulation is a bit low, ¢ »M.” And before, when 

{was squawking her up to 150 or 200 per cent, 

[ got FB reports. I don’t think that it’s becaus 

hams are so used to overmodulation that they 

per cent is too low. I think the oscillo- 
going to knock the base 


Ope lying so I’m 


CORRESPONDENCE 


The Publishers of QST assume no responsibility for statements made herein by correspondents 








off and break the screen in and use it for a 
megaphone Then I can play Rudy Vallee and 
knock the spots off the other guys playing big 
broadcaster. Then I can join in and be 
ber of our “just one big happy family.” 
—Murray G. Crosby, W2CSY 

PS. The ex-YL read this over my shoulder 
ind she says she doesn’t agree with me. She 
thinks that guys who do those things are un- 
ethical and don’t display the true amateur spirit 
just can’t under- 


a mem- 


Some women are that way 


stand ham radio. 


Amateur Spirit 


1180 Anderson Ave., Bronx, N. Y. 
editor, QST: 

I wish to say that the 75-meter ‘phone men 
have the real amateur spirit. When the Macon 
nt down on the night of February 12th, sta- 
station signed off, so W2BYM of 
Lakehurst could get some messages of the dis- 
ister from the west coast. 


t . 
Arthur R. Szumski, 


W 


tion after 
W2DCF-ECF 


Threat 


Donna, Texas 
Editor, QST: 
Here is a clipping out of a “Midwest” catalog 
of Cincinnati, Ohio. 


Looks like the amateur Is going to be put off 


the ur if the broadeast concerns have their 
way 

Orlo Stevens 

Epiror’s Notre—tThe following are significant 


paragraphs from the clipping sent in by M1 
Stevens 

“The removal of police bands and ‘ham’ bands 
from their present location, at about 2000 kilo- 
eyeles, in order to make room for extensions of 
the American Broadeast Band has been con- 
ind is already in progress 
going to follow these very exciting 


sidered for some time, 
If you ar 
stations to their new locations, you must have 
1 Midwest Super Precision, High Fidelity All- 
Wave set. It is specially designed to bring in 
broadcasts from the extended American broad- 
cast bands . 

The American Broadeast Band nominally 
xtends from 550 kiloeyeles to 1500 kilocycles 
The Canadian stations, located just outside of 
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n humorous 


snnot be received 


' end, ¢ 
bsolete. Experimental work is 
Radio 


Commission, which is 


| il privileges just outside the 
high frequency end. You can 
Canadian stations as well as the 


s only when you own a modern, 
1935 Midwest. These extensions 
to 1570 kilocycles, and prob- 
the next few years, to about 
vest Super De Luxe, High Fidelity 
lio is designed to receive stations 
American band.” 


thir 


of the 


7-mc. Phone 


Box 398, Vancouver, Wash 
novels, and other 
vorthy a WSGDC 
ntly blossomed forth in ‘‘Corré 

‘phones a big hand and ridiculing 
to to the 


pain the posterior 


th 





ithors as and 





some, ma 


in acute in 
is organized to 
not concerned 
foreign 
governments 


represent 
directly 


amateurs 


e are 
le governing 
what foreign 
Of course we e in sympathy 
legally it none of our 
phones, W8GDC points 
f thirteen countries specifically 
ds.”"’ I wonder if W8GDC 
he difference of numbers of 
red to the number of amateurs 


ar 
1s 


he 








e the "phones a more or less 
hams are so much less in 
t they do not have the QRM 
that we do here in the United 
tween 1715 and 1800 kc.” 
The entire band from 1715 
s dead until the recent regulations 
phone stations up there! 

usly to beat out skip 
phones | been chased 

rds of band lega 
y with over-modulated 
3 r all frequencies 
( man hasn't a chance 

f the band! 

$ ntinua relers t 
gz Ww it it is . And 
i { ( — he states 
j ers staff—A.R.R.I 3 al 
f tteurs. Our aillairs are 
f s. These directors are su] 
ters the opinion of the ma 


und probably shall always 














ity, A.R.R.L. has been 
tl it may not do every 
t f hot-headed indi- 
t is right and what is wrong. 
get disgusted and take away 
R.I they are bigger fools than 
the right to be. Since th 
s come to a head, it ha 
1 r of “little Caes 
soap-boxes and shout, ““W 





rine for $2.00 


per 


frequencies 


ga 


you more 


we will show these 
two R we will show you 
f this A.R.R.L. ... ete., ete.” 


attempt to fulfill 





the , nises of ettering ha | 

cnt f their number is selected t represent ham radio 
it a world-wide convention, he declines to go. Then 
when someone else 1s sent in his stead he scandalizes 
him and belittles his efforts. If the ‘phones fall for this 
line of corruption—deserting A.R.R.I in its favor 
thev are doing nothing more than throwing away their 
only chance for gaining more recognition. 

One of the latest attacks on c.w. is that “the com- 
mercials don’t want our bands for the few hundred 
kilocycles we occupy—they want to chase us out be- 
cause of the traffic we handle I suggest that some of 
these panty-waists who faint at the sight of a key 
do some actual traffic-handling, and find out just what 
kind of traffic amateur traffic is! Perhaps the commer- 
cials are out for our scalp because we handle traffic- 
but not for the reason that we are ‘‘stealing’’ millions 
of dollars from them by handling traffic; but, as long 


is we continue to handle traffic we are proving ourselves 
something 
1 disaster breaks and we have our hands tied by 


a public asset—-we mean 


When 











not being able to help out with traffic handling—what 
then? The public no longer is interested in us, for w | 
ire useless to them. 

Yet, we c.w. operators—the fellows who handle the 
traffic—-the fellows who keep the public constantly aware 
of the benefits of amateur radio—are now accused of 

being a menace to am: radio . .. less intel igent 
yperators."" We are accused of trying to “hog” all the 


Ws8GDC 


imate 


ph 


ur trequencies. 


one 


question when he states 


presents one side of the 
the use of ’phones during 
a. If he had been out 





the recent earthquake in Californi 


the coast and 
tew 


would 


here on 


out to a 


traffic, he realize that 


the whole aren’t nearly as rose-tinted as He paints them! 
rectors of A.R.R.L. meet and the majc 
the request for more "phone frequencies 
the majority opinion which they repre- 
to 


When the d 


listened 
‘phone stations 


to the panning handed 
who did try to handle 
the ‘phone operators on 








of them deliver 

n keeping with 
sent—-the ‘phones are welcome 
Howeve we A.R.R.L. member 
mend new ‘phone territory becs 
go off in the corner to pout and 
+ , re f 


eir suppo 




















Br ff Mar N. 3 
kd OST 
Ar 3 « . e pride tl elves on being espe 
proficient ir ling the special and unusu 
n requirements of the gener pub As 
tr iseluiness in times 1 major emergencies, there a 
opportunities continually for contacting travel t 
locating parties of doubtful address, for assistance of 
the police, for reuniting families and friends, ete. 3S 
wtivities are rightly within the scope of amateur radio 
Much of this activity is best handled by message 
relaying. However, rryone will concede that there are 
many cases in which direct contact between two cities 1s 
essential to success. This last mentioned type of « 
munication will stand examination. How can it 
shed? 
teur communication is now either by \ f 
by code. Direct contact between two code stations usua 
onveys the bare essentials of a situation satisfactori 
But consider the scene at an amateur station when t 
interested parties are present. Is it not much more satis 
tactory to have voice transmission at each end? Ever 
member of the public then does not have to know the 
code to appreciate the service of amateur radio. 
Assuming that the answer is ‘‘yes” or at least tl 
two-way voice communication S use ful to 1 worthwh 
extent, what are the facilities for its accomplishment 
It is generally acknowledged that modern procedure 1s 
to choose a frequency suitable for a given distance 
ind time. 





onditions? No! 
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threaten 
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Number fourteen 
of a series 


In THE last few years much emphasis has been placed on the 
necessity for receivers of high selectivity as a means of com- 
bating the crowding of the amateur bands. Selectivity of 
itself is not particularly difficult to achieve, and a variety of 
highly selective receivers are of course in general use. How- 
ever, their use has introduced a comparatively new prob- 
lem as far as the amateur is concerned, namely temperature 
drift. A selective receiver that drifts with temperature 
change is a complete nuisance. 

Like other receiver manufacturers, all this did not bother 
us greatly in the past. Such problems as arose were easily 
handled by simple methods, and it was not until we tackled the HRO that we 
became particularly concerned. In the HRO which combines calibrated band- 
spreading with extremely high selectivity, permanent calibration presented some 
rather difficult engineering problems along this line. In view of the fact that 
somewhat similar, though less severe problems occur in designing home-made 
amateur equipment, their solution may be of general interest. 

We found, first, that mica condensers were almost always a source of frequency 
drift. The use of air dielectric condensers is an obvious and satisfactory answer, 
and in most cases the substitution involves no difficulty. It is however, essential 
that these air condensers be designed for low temperature error, as some air con- 
densers have a higher temperature coefficient than good mica condensers. The 
space required is the principal drawback, and midget condensers are often neces- 
sary. We developed such condensers for the FB7, nicknamed “walnuts”? because 
of their size, but even these were too large for one application in the HRO, in 
which we have used an air condenser about the size of a peanut with the shell off. 

The worst offender, mica, being eliminated other sources appear. Perhaps 
next in order comes the high frequency oscillator. It was found that there were 
several makes of 224 tubes that just could not be held to one frequency. Fortu- 
nately most brands of tubes are satisfactory. We do not wish to make any attempt 
to classify tube manufacturers in order of merit, but to save correspondence we 
will add that for one particular receiver — the HRO — we recommend a par- 
ticular brand of tube — RCA’s. This is because the sets are adjusted with RCA 
tubes, and since tube constants vary somewhat between different manufacturers, 
it will be necessary to have a factory adjustment if best performance is to be ob- 
tained with certain other brands. 

To return to the subject, consideration of the oscillator coil is the next step in 
the elimination of drift. It is possible to compensate inductances by using a 
bimetallic conductor if certain precautions are taken. This was done in the case of 
the ten meter oscillator in the HRO. However, in the case of the other ranges, it 
was found that it was sufficient to place the coil and associated equipment in a 
location of minimum temperature variation. In practice, this was done by pro- 
viding double shielding for heat insulation as well as electrical stability, by locat- 
ing the coils underneath the chassis where they are not heated by other parts, 
and by using an external power supply. 

So many factors affect temperature drift (expansion of the coil shields, for 
example) that it is practically impossible to calculate the drift of the receiver as 
a whole. However, if the precautions suggested above are taken and suitably de- 
signed component parts are used, it is generally possible to make the final correc- 
tions on a trial and error basis without any difficulty. 

In mentioning the HRO in the above, we do not wish to give a misconception. 
We referred to it because we believe it represents an outstanding example of 
modern temperature correction. Due to each amateur band being spread over 
ten feet on the dial, you can easily verify this for yourself. 














James MILLEN 
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Now comes the catch. How will an amateur in New 
York City, for example, hold direct two-way voice con- 
tact with, say, Cleveland, during the middle of the day? 
The answer is that he will not, unless Mother Nature 
suddenly decides to put on an exhibition of freak ‘‘short 
skip” on 14 me. Contacts that would be “duck soup” 
were 7-mc. "phone a reality, are now harder than WAC 
on 56 me. 

But observe the c.w. situation. The same station in 
New York City can work almost at will any point in the 
United States at any time of the day or year, by proper 
choice of the available frequency bands. Would not the 
culmination of the amateur activities above outlined 
be better accomplished by making possible such complete 
continuity of "phone contacts as are now the rule in 
the case of c.w.? 

Arthur E. Wilde, Jr., W2AVS 

EpiTor’s Nore.—Other letters on this subject, publica- 
tion of which is prevented by space limitations, were 
received from the following: 

For: Duane F. Anstett, W9BTJ; A. Paul Rabito, 
W5HR: J. T. McCullough, W9BHG; Joseph Hotard, 
Jr.. W5CSD; H. W. Thomas, Jr., W5BPL; M. C. 
Bartlett, W9JHY; John M. Larsen, W9ABD-W9RSC; 
J. R. Miller, W9CP; E. A. MacCornack, W9AT: John 
Buck Morgan, W3QP; Frank Fretter White, WS8KIP 

Against: F. J. Mehrtens, W5OK; Leo W. Gushwa, 
W7BAA-WLVJ; E. H. Wiseman, W6CPG; C. J. Brad- 
dock, W2CJM. 


Stop Kicking 
29 Zelmer St., Buffalo, N. Y 
Editor, QST 

I wonder if I may be permitted to put in a word or 
so without having an ear bitten off? I've been in this 
ham game for more than three years now and a regular 
reader of QST during the whole period. 

What has and still does burn me up are these letters 
one reads in every issue, letters from fellows who are 
never satisfied with the way our great hobby is rur 
us more ‘phone territory, hollers one. Another, fo 
that he was once a beginner himself, wants the new 
hams restricted from certain frequencies. A third wants 
lower power limits, and so it goes on from month to 
month, year to year. 

The fact, and a significant one at that, is that this 
“ever belching” crew is just an infinitesimal fraction of 
the ham body in full. Contact any ten fellows on the air 
and I'm willing to stack dollars to doughnuts that nine 
of these ten will agree with me that there is absolutely 
nothing to yelp about. I suppose, though, that these few 
“sour grapes”’ are to be found in every walk of life and 
that amateur radio is not to be excepted. So we'll jus 
have to put up with them. They are really to be pitied, 
though, because I doubt very much whether many of 
them really know what it’s all about. 

Oftimes I wonder how many of the fellows ever stot 
to consider how really lucky they are to be operating 
transmitters in this, and not some of the other coun- 
tries of the world, where amateur radio is heavily taxed 
and the restrictions and entry qualifications are as tough 
if not tougher than the proverbial “horse’s hide.’’ Then 
maybe there would be reason for a dissenting voice 








Prevailing laws and reservations in this hobby of 
ours meet present-day conditions superbly, so until the 
day when changes are absolutely decreed necessary, not 
by a few but by the majority, I vote we just go ahead 
and enjoy the privileges we are so very fortunate now 
to possess. Let well enough alone and stop kicking! 

Bernard Sikorski, W8FYH 


Supplementing Reports 


Hawks Nest, Georgetown, Conn. 

Editor, QST: 
Before leaving for an extended flight about South 
America, I want to say that I shall regret being off the 
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SEE YOUR MODULATED R-F ENVELOPE 


with the ON. 
EW 


RGA) CATHODE RAY 
OSCILLOGRAPH 


ACTUAL IMAGE... NO CALCULATIONS... NO SCREEN BURNOUTS 





FOR MONITORING MODULATION 
Direct monitoring by the use of a linear horizontal 
weeping frequency gives a true image of your modu- 
ited r-£ envelope. Distortion is indicated by a lack 
of symmetry or other irregularities. Percentage 
nodulation is shown by the depth of the envelope. 


FOR CHECKING DISTORTION 


Over-all a-f distortion or individual stage distortion 
isquickly determined by applying an a-c voltage 








of constant frequency at any point and examining 
iis wave-shape both before and after amplification. 
{new synchronizing circuit prevents image drift. 


FOR EXAMINING PHASE SHIFT 


Phase shift in any stage of the modulation system 
seasily observed by applying voltages from any 


wo points to the horizontal and vertical deflecting 





jlates. New wide range, high gain amplifiers permit 
“amination of unusually low voltages. Lissajous’ $ 50 INCLUDES 
igures disclose frequency ratios and phase shift. ——= ALL TUBES 
FOR SERVICING RECEIVERS Includes All Tubes—1 RCA-906, 1 RCA-879, 1 RCA 
, - - necludes ubes — A-906, LA-B79, - 
lse of the RCA Cathode-Ray Oscillograph and ac- _ 885, 1 RCA-80, 2 RCA-S7, Total 6. . . Linear Sweep 
= aX = frequency oscillator — Range 20 — 15,000 cycles... 
tessory equipment permits visual alignment of r-f Vertical and Horizontal Amplifiers, Range 20 — 
é 90,000 cycles, Gain 40 .. .Two Power Supplies. .. Hor- 


and i-f circuits of radio receivers, thereby givin a izontal and Vertical Beam centering adjustments... 
© Sensitivity, 20 to 100,000,000 CPS: 27.0 Volts RMS 


optimum performance. Any experimental circuit for 1 inch deflection, 74.0 Volts RMS for full screen 
image; 20 to 90,000 CPS: 0.7 Volts RMS for 1 inch 


cn be rapidly adjusted for maximum efficiency. deflection, 1.9 Volts RMS for full screen deflection. 
platy J , 


See this remarkable instrument at your nearest RCA Parts Distributor. Send 10 cents to RCA Parts 
Division, Camden, N. J., for a complete instruction book and treatise on Cathode-Ray Oscillographs. 


|) DIVISTON] 


Be. 
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A N frequency monitor especially 

AR yned for Police radio stations, 

the operating personnel to keep 

th mitter on frequency well within 

ements of the Federal Com- 
ons Commission. 


ectric oscillator with voltage 


n automatic temperature 
heterodyne detector and 
juency amplifier — a-c opera- 


tandard relay-rack mounting — 
ifficient to give loud-speaker 
to personnel when transmitter 
rom assigned frequency. 

legal operation of the trans- 
I times and is simple to install 


es no attention. 


Type 475-A Frequency Monitor 
$330.00 


Type 376-J or 376-K Quartz Plate 
(additional) $85.00 


mplete Details in Bulletin Q-385-A 


GENERAL RADIO CO. 


30 STATE STREET 
MBRIDGE A, MASSACHUSETTS 
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air, and losing contact with my many ham friends. Oj 


course I also realize that I am reducing the QRM on the 


much contested 7000 kiloeycle band by so doing, and 


that will be a break for somebodys 

. It would seem to me that there should be some 
supplementary mention made of the type of receiver 
that is reporting the RST or QSA. Inasmuch as I like 
the new RST system I would recommend reporting some 


fellow’s signals thus: “‘Ur RST 559X on mi FBXA,” 
By making this addition the fellow at the other end 
knows what is pulling in his signals and has an even 
better idea of how he is getting out. . . 


Frank Hawks, W1IJ1 


Analyzing the Anti’s 


5623 East Side Ave., Dallas, Texas 
Editor, QS7 

As a rule I can pass off disagreeable thoughts and 
circumstances, but there is one thing that sticks in my 
brain, and that thing is the so-called anti-A.R.R.L. 
faction. About a year ago I started playing a game 
Whenever I met another ham on the air or in person, I 
asked in different ways three questions. First, do you 
favor the A.R.R.L. policies? Second, why do you favor 
or disapprove of these policies? Third, how long have 
you been an amateur? 

The re plies to these questions were « irefully kept and 
tabulated, and several weeks ago an analysis of them 
made. The totals in numbers didn’t mean a whole lot 
except that a total of 127 answers was analyzed. The 
sense of the analvsis was the following 

1. 71% of those disapproving of A.R.R.L. policies 
were not familiar with these policies nor were they able 
to recall any certain thing in which the A.R.R.L. was 
completely at fault. 

2. 89° of those disapproving of A.R.R.L. policies 
rs to ham radio of less than two years’ 


were newcom 
experience 

3. 100% of those disapproving of A.R.R.L. policies 
were unable to suggest anything to take the place of the 
A.R.R.L. which they seemed to wish to do away with 

Now the whole idea I gained from making this analysis 
was just this: The anti-A.R.R.L. leaders in reality 
haven’t a thing to raise cain about, therefore they pass 
the word from one to another of the new amateurs who 
do not know the truth about the A.R.R.L. The things 
they say are not necessarily the truth because they so 
seldom ever reach print, but do the A.R.R.L. harm 
even 580. 

My idea to combat this underhanded work is just 
this: all you older hams who have been with the League 
from the beginning, let’s start a bit of League adver- 
tising, let's talk A.R.R.L. to these new hams; they'll 
liste And I believe if each one of us straightens out 
ust four of these new hams we'll have a united amateur 
group again just as there was when I joined the League 
in 1920 

F. G. Southworth, W5EOW—ez-5JJ 


Deliveries 
P. O. Box 1815, Winston Salem, N. C. 


Editor, QST: 

We have a very enthusiastic club here at “North 
Carolina’s own Little America,” and at our last club 
meeting a few of our hams passed a motion that I write 
a letter to be broadcast on the “Correspondence” page 
of QST, about traffic handling. 

We have had trouble in getting messages through to 
destination on account of someone taking a message 
from us and filing it away, proceeding to forget it. 
Now, fellows, in the interest of bettering amateur radio, 
let’s raise our percentage in that line and not take a 
message unless we get it off the hook at once or at least 
within the time limit, thus aiding the efficiency of ama- 
teur radio. 

—Ralph H. Pegram, W4CKJ, Secretary 
Winston Salem Amateur Radio Club, Inc. 
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incteasing interest among wide 


WE'RE RIDING A WAVE 223332222 





OUR 4X EXCITER UNIT 


provides excitation where you want 
t—when you want it. Just flip 3 
itches and tune to resonance on 
7: — 3.5; — 7.0 or 14 MC. 


i./ 


sw 





Type 4X exciter unit (less 


tubes and crystals ; : 


$25 





NEW — Low Loss Inductors 
for high power amplifiers. 


Type A “Air wound” with No. 10 
wire on heavy celluloid strips, 714” 








mounting centres. Type B for 
medium power stages wound with 
No. 14 wire; 5” mounting centres. 
Both types require only 35 mmfd 
tuning capacity. 
Type A Type B 
$2.00 1.7 me $1.20 
1.50 3.5 mc 1.00 
1.25 7.0 mc -80 
1.00 14.0 me .70 
TRIPLETT METERS 
are now avail- 
able in 2” and 
3%” bakelite 
cases. Excep- 
tionally low 
prices. For ex- 
ample 
2” No. 241 314” No. 34! 
$2.94 D.« milliammeters 
0-5 ma to 0-1000 ma $3.75 
2.94 A.C. voltmeters 0-Iv. 3.75 


to 0-150v 


5.73 Thermo ammeters 6.54 
with external thermo 
couplesO-1A;0-2%4A; 
0-5A 6.54 





General Radio 


S.L.F. split sta- 
tor condenser; 
175 mmf per 





section; ideal for 

: antenna net- 
tks and medium power 

Mee ~. $1.25 


stages. . 








If you already have our B-73 
bulletin, a postcard request will 
bring you the new supplement 
describing our transmitting 
equipment. A thin dime brings 
our complete B-73 bulletin to- 
gether with those of 25 nation- 
aily known manufacturers. No 
mail order catalog gives half the 
information contained in this 
assortment. 








HERE TIS!!! 


LEEDS new high frequency 210 
thoriated filament; genuine moly- 
bedrnum plate and Isolantite base 
insure high efficiency on all fre- 
quencies. 


An exceptional 
value at..... Nie . $1.75 





“COMPARE” 


Another typical LEEDS special. Oil 
emersed filter condensers; cased units 
with standoff isulator terminals. 2 
mmf capacity only. 


D.C. working voltage 


1,000 volts....... peoocee 
1,500 volts...... 2.50 
2,000 volts..... 2.95 





The Cream of the Crop 





NATIONAL HRO 
Now in stock 
All the selectivity and sensitivity 
you can use, with easy one dial 
control. Priced at $139.80 with coils 
covering 30 M.C. to 1.7 M.C. 





NATIONAL TMC 


double spaced transmitting con- 
denser; used in our single wire an- 
tenna networks; polished plates, 


isolantite insulation; capa- 
city 300 mmf. A real buy. . 


$3.30 





FLECHTHEIM 
CARBON RESISTORS 


with pigtails now in stock. All stand- 
ard resistance values. 








ft Ree each 8c 
2 watt each 12c 
—— The Home of RADIO. 





LEADS THE FIELD 
World Wide Service to Amateurs 


45 Vesey Street 
New York City 


Cable Address, “RADLEEDS" 





LEEDS ANTENNA NETWORKS 


provide the last word in convenience, 
enabling the user to put maximum 
power into the antenna. Front of 
panel coil switching spells good-bye 
to clumsy back of panel adjustments. 
Networks now furnished with the 
new General Radio 3” dials as 


standard equipment. All the dope 
contained in our B-73 supplement. 








SMASHI!! 
Go LEEDS Crystal Prices 


Volume sales on 
our special offer in 
Feb. QST has en- 
abled us to offer 
unconditionally 
guaranteed crystals 
at unheard of prices. 
160 and 80 meter 
X cut crystals; plus or minus 1 KC 
of specified frequency $2.25. AT cut 
$5.00. 7 mc, plus or minus 2 KC of 
specified frequency; X cut $3.25. 
AT cut $6.50. 

Monitor molded bakelite crystal 
holder for all type crystals; fits UY 
 kccnddciensasaueneun $1.00 








GENERAL RADIO 
Amateur accessories are always in 
stock. Here are two handy forms for 
that multiband xmitter. 





“ 
— = 
: : 
FY 
BAS 
= = 
. “=. 
jo 





i 


| — 
Type 677-U — 21 turns, 2%” 
diameter, resonant on 3.5 mc with 


100 mfd capacity; weight 2 Ibs. 
NS 5. 4c obs Shor eret. kek c ene 50c 
Type 677-Y — 30 turns 4” diame- 


ter, resonant 1.7 mc with 100 mfd 
capacity. Weight 3 lbs. Price... .75c 
Also 7-pin base to fit above forms at 
70c and a matching base with jacks 
at 65c. 





OVERSEAS AMATEURS 
ATTENTION! 


In as much as ‘“‘thin dimes”’ are 
not generally available abroad, 
our assortment of manufactur- 
ers bulletins will be mailed to 
you on request without charge. 
Amateurs in 62 countries now 
employ LEEDS fast export 
service. 
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Lady-Call Constable 
Centralab ’ 


racky ... he’ll soon put a 
» that noisy “picket 

’ attenuation. 
your radio acts up, 
lam, call a good serviceman 
he’ll change that noisy 
wound control to a smooth 
ilk CENTRALAB Radi- 
will forever banish 

fence’’ reception. 

te to servicemen: a mere 
iful of CENTRALAB 
ADIOHMS will service prac- 
radio that is still 
fixing. Employs the 
th, non-rubbing contact 
th high and low resistance 
Furnished with fixed 
imum external 
no extra 


that 


any 
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PATENTED 
RADIOHM 


y Radw Service Man 2 
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Radiohms Resistors 


ors Sound Projection Controls 


Cen 


Division of Globe-Union Mfg. Co., Milwaukee 
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Cops Must Read 


Topeka, Kans 


| Editor, QST: 
Please change the mailing address of my QST from 
eare of police radio station KGZC to my home address 
I find it half worn out by the time I get to work 
—Harry N. Thompson 


| QRM? Nertz 


KURX, At Sea 
Editor, QST: 
... You guys on HF do not know what QRM is. 
| Just listen to the mess on 500 ke. any evening. .. . 
Forrest D. Masters, 
WS8DNN-W8GQD-erKUCN-KURX 

















Standard Frequency Transmission 
Date Schedule Station Date Schedule Station 
Apr. 5 B W9XAN May 8 Cc W9XAN 

B W6XK May 10 B W9XAN 
Apr.10 C W9XAN A W6XK 
Apr. 12 B W9XAN May 15 BB W9XAN 
A W6éxK May 17 BB W6XK 
Apr. 17 BB W9XAN A W9XAN 
Apr. 19 BB WwexK May 18 BX W6XK 
A W9XAN May 19 CS W6xXK 
| Apr. 20 BX W6XK May 24 A W6XK 
Apr. 21 Cc Ww6exK May 31 B W9XAN 
Apr. 26 A Ww6éxK B W6XK 
May 3 B W9XAN 
B W6XK 
STANDARD FREQUENCY SCHEDULES 
Sched. and Sched. and 
Time Freq. (ke.) Time Freg. (ke.) 
(p.m. A B (p.m. BB Cc 
8:00 3500 7000 4:00 7000 14,000 
8:08 3600 7100 4:08 7100 14,100 
8:16 3700 7200 4:16 7200 14,2 
8:24 3800 7 4:24 7 14,300 
8:32 3900 4:32 14,400 
| 8:40 4000 
Sched. & 
Time Freq. (ke.) 
(a.m.) BX 
6:00 7000 
6:08 7100 
6:16 7200 
6:24 7300 


The time specified in the schedules is local standard time 
ut the transmitting station. WO9XAN uses Central Standard 
Time, and W6XK, Pacific Standard Time. 


TRANSMITTING PROCEDURE 

The time allotted to each transmission is 8 minutes 
divided as follows: 

2 minutes—QST QST QST de (station call letters). 

3 minutes—Characteristic letter of station followed by 
call letters and statement of frequency. The characteristic 
letter of W9XAN is “O”"; and that of W6XK is “M.” 

1 minute—Statement of frequency in kilocycles and 
announcement of next frequency. 

2 minutes—Time allowed to change to next frequency. 

W9XAN: Elgin Observatory, Elgin National Watch 
Company, Elgin, Ill., Frank D. Urie in charge. 

W6XK: Don Lee Broadcasting System, Los Angeles, 
Calif., Harold Peery in charge. 


Schadeine for WWV 


ACH Tuesday and Friday (except legal holi- 
days), the National Bureau of Standards 
station WWYV will transmit on three frequencies 
as follows: noon to 1:00 p.m., E.S.T., 15,000 


(Continued on page 88) 
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as crystal oscillator, one 
with kit for 20, 40, 
Complet kit, less tubes and crystal 


46 as buff 
80 or 160 band. A 


dditional coils 75c each. 


GROSS C C TRANSMITTER—OUTPUT 25-30 WATTS 


The “CW-2 transmitter kit due to its low cost makes it 
possible for anyone to own a modern crystal controlled station. A 
schematic hook-up and parts layout sheet as well as tuning Instruc- 
tions are furnished, thus enabling the most inexperienced operator 
to wire and | the set on the air, for real results. The “*CW-25”" is 
supplied w 1 shrivel fini shed sturdy metal chassis under which 
all parts are mounted, 1 s the wiring and components dust- 
proof. Se, n crystal holder is furnished with the kit. Only one 
milliamm er is req 1 for t ng the transmitter and each stage 
is provided witha Ja thi rpose. The ““CW-25" uses one ‘47 
er or doubler and tw 46 ! lifier stage, set of three coils supplied 


$1 3.95 











Band Spread ¢ yver any portion otf the tuning range 
ne 32 R.F a8 Gusecter ond om 33 Pentode Aud 15 to 2001 
The “EAG LE is economica two dry cells will oper t S I 
OST for full description of this most excellent value in s 
4 T ° 
Ea ] wi " s $11.95 I 


The “EAGLE” Three-Tube short Weve Receiver 


plied 
April 1933 


$3.00 








THORDARSON CASED pegging 











OUTSTANDING!! 

























































































ito welt euch alts of C-5. 209 2? 2. 45 Gross Crystal Holder 
amps. oo 3 amps., 7 
I WHITE CERAMIC 
THORD. CHOKE 12 H 250 MA....... $1.95 at less ordi 
it en. Takes 
_MAC- KEY tandard %" "$1.00 
standard #4" $1.00 
i-Au and Straight Key $10.50 
FILAMENT TRANSFORMER FOR EXTRA SPECIAL!!! The NEW PEAK LINEAR DETECTION 
BRIDGE RECTIFIERS GROSS CASED 20 H. 350 MA CHOKE RADIO TELEPHONE MONITOR 
Using 83 tubes 5 v—5 v—-5 at 3 amps. C.T Limited quantit I $3.95 ( rs all Ham 7 ne frequencies. Now 
3000 v insulation 2.25 K \ 
r 866 t hen 2 4 os 2% v-2% v ‘ r. Thord. C hoke 15 H 250 MA $2.95 anita 
10,000 volt insulation $4.50 | Gross Case ke 30H 125 MA .88 
Gross Case a oke 30 HI 200 MA 1.94 NEW!! 866-A TUBES 
GROSS CASED POWER FILAMENT TRANSFORMERS shielded in | 10.000 volts Inverse Peak. Special. . $1.85 
Z TRANSFORMERS ; metal cases, center tapped secondaries 
650 v ea. side C.T. 350 ma fila. 2-7 % v 2.5 Volt 10 ar s for 8660's $2.25 CASED ae BUTTON MIKE 
C.T nd 1-5 v will give 500 v wit 10 to 12 Vi t 8 res 2.25 
oke input using 83 or 5Z3 tubes. You “2 Prat $1.45 
mn run } ntire R.F. and class B off Special 10-12 Volt 7.5 eT! 
this trar $5.50 transformer, extra sp $1.10 
150 v ea. side C_T. 300 ma. fila. 2-7 % \ te EIMAC TUBES 
C.T. and 1-5 v $5.65 Cased Combination Filament Transformer Performance — Ruggedness — Power 
750-1000 v ea. side of C.T. 300 watts, ZV.C.T 10 , r 866's Price 
$6.65 V.C.T.7a s. for "50's or 50-T Output 75 to 250 watts $13.50 
850-1350-1500 v. ea. side of C.T. 400 19 060 Veit Ins $3.25 | 150-T Output 150 to 450 watts 24.50 
watts $8.75 
the leal bt give 750—-1000-1250 
D.C. with choke input ; GENERAL ELECTRIC CASED FILAMENT TRANSFORMERS 
850 8 1500. Vv ea 1 550 PYRANOLS FOR EIMAC TUBES 
s12.50 ( 5 volts CT 12 Amps = 2.95 
1500. 2000 v ea. side of C.T. 800 watt W ave be appointed tt Cased 5 volts CT 20 Amps a b= 
$11.76 this famous co 
I NV or tl e ss] 
EXTRA SPECIAL MOUNTED, UNCASED teur. a CASED POWER TRANSFORMERS 
TRANSFORMERS 1000 V. 1900 00 00-3600 v ea. side C.T. 250 MA. $16.95 
500-750-1000 volt each side of C.T. 300 1 mfd $1.78 $2.23 $2.12 
a atts. = $5.50 fd... 2.67 3.71 4.75 200 WATT VITREOUS RESISTORS 
on Ss ca side of C.1 $3.40 4 mfd 4.16 5.35 6.53 With Variable Sliders 
= eee 1000 ms $.99 
MOUNTED CENTER TAPPED Nickel Silver Name Plates 1500 1.05 
FILAMENT TRANSFORMERS Black backer 5000 ohms 1.05 
Mv8a $v3a—Sv3a....$1.29 | border. Siz x 1% 10000 ohms 1.11 
2v4a 7“%v2%a-—TKV2 a, markings: 15000 ohms 1.20 
$1.29 Gain Speech Doubler S000 ohr 1.29 
v4a Sv3a—7%v2 a 1.29 Buffer Modulator Class-B 2 =) 1.35 
Sv3a \ya—T7%v 1. 1.29 | Amplifier Class C Filaments 00 a 
vo ( T (midget)... .75 | Stand-By Plates Grid 1.44 
Sv 3a—CT (midget) .75 | Oscillator Neutralizer Crystal GUUUN 1.49 
63vi5a CT (midg .70 | Microphone Antenna Plate 80000 o 1.59 
Kv 3 CT (midget) 90 1Wceach 6 for 50c 100000 oht 1.65 
20% DEPOSIT WITH ALL C. O. D. ORDERS Cable Ad RO INC 
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GROSS RADIO, INC., 51 "VESEY STREET, “NEW YORK CITY 
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A Sensational Success! 


MARINE 140B 
100 WATT PHONE C.W. 


Xx MITTER 


IONE and CW. @ 20-4 
@ CRYSTA "CONTROLLED FRE 
¢ JTRAL ATION @ BUILT-IN 
@ HIGH FIDELITY “AUDIO CHANNEL 
F.R. 30 cycles, plus or minus, 1% D.B. @ Input 
self Contained Antenna 
Built-in Cathode Ray a 
envelope figures 
Indicator 


A BINET DIMENSIONS 
kled enamel finish — with rear aes 
gh 19%” wide 15°’ 
NCONDITIONAL GUARANTEE 
folder witl iogeted niormation 
tounded at what we are offer 
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IMMEDIATE DELIVERY! 
The New PR-12 








PR-12 (8-550) 


Don’ y any receiver until you have 


tried the PR-12 


five-day money- back trial 


Wr 





N I\VERED PRICES COMPLETE 


, t $89.70 


$83.70 12 mene 
a eo 107.70 


PAID If Full Purchase Price Accom- 
panies Your Order 


L. 1. MARINE & ELECTRIC CO. 


w2GOT — W2GRQ 


143-1 A AVENUE JAMAKA, NEW YORK 
nce) LAurelton 
MARINE NEWYORK" 
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What the League Is Doing 


eC ontinued from page a1 


parties, for example, conduct their affairs in this 
manner. Local delegates are selected, frequently 
are instructed, and then assemble in a convention. 
The business of the organization is = done 
in this general assembly or convention by the 
votes of delegates. Perhaps you remember “Ala- 
bama, 24 votes for Underwood.” That is an ex- 
ample of the transaction of business by conven- 
tions. This alternative method of government 
is not employed in A.R.R.L. 

As a matter of fact, A.R.R.L. amateur conven- 
tions ought not to be called conventions, for that 
is a word which implies an assembly constitu- 
tionally convened for the purpose of doing the 
necessary business to govern its affairs. Our con- 
ventions do not have that power. They are pri- 
marily get-togethers for social, fraternal and 
technical purposes and for general discussion. 
Nobody has thought of a better name for them so 
we still call them conventions but everybody is 
invited to them and there is no such thing as a 
delegate to an A.R.R.L. convention. A.R.R.L. gov- 
ernment being by a board of directors and not by 
conventions, a convention does not have the 
power to transact the business of the League or to 
commit the League or its members or to exercise 
any authority over the directors. If on this sub- 
ject any member has ever felt a reluctant attitude 
from the headquarters, it doubtless arises from 
the necessity on our part to safeguard the tradi- 
tional system of government established by our 
present constitution. It will be apparent that we 
are under the obligation of pointing out unfail- 
ingly that the power of government resides in the 
directors and that it is not legal for members to 
choose delegates, send them to a convention, and 
there transact business in the name of the League. 

There remains a perfectly huge field in which 
there is opportunity fer conventions to engage in 
constructive work. So long as they escape violat- 
ing the adopted system of government in 
A.R.R.L. and so long as they do not expect that 
their resolutions will be instantly put into effect 
by the headquarters regardless of their relation to 
existing orders from the Board, they can very 
profitably engage in intelligent discussions. Their 
chief value, 
knowing the needs and desires of his members. The 
opinions adopted ought to be transmitted to the 
director as an expression of the sentiment of those 
present. But it should also be borne in mind that 
even though it be an official division convention, 
it has no functional ability to express the senti- 
ment of the division in its entirety. The director 
still has the duty of considering the opinion of 
not present and of formulating 
his judgment upon the needs and desires of the 
division as a whole by taking all expressions into 
consideration. 

With these pitfalls avoided, convention discus- 
sions on the topies of the day have a very useful 
Most convention resolutions that we have 
appearance of representing 4 


as we see it, is to aid the director in 


those who were 
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TURNS TO PORTABLE TRANSMITTERS! 


' trees or stars 





Before you know it Springs his here and then 


4 


the Summer Be when you take a rig out under the 
) experiencing once asjain (or perhaps for 
the first time ) the thrill of Y portable operation. New 
problems to be solved and fascinating experiments to be 


| made make portable operation a welcome change From 





the heme office operations. Now an is the time 
to tart planning that portable or mobile 


ri 


| receiver. For the ultra-high Frequency receiver ( and low- 
| powered, Fly-weight transmitter ) consider the RCA 955 Qs 
| especially designed for the 2% and 14 meter bands.~ If 


you want an efficient, compact and easily constructed ‘phone 
transmitter, the RCA 802 —>~" suppressor - grid 


modulation warrants your attention . Furthermore, its 


6.3 volt heater 1S conveniently operated from an auto 

storage battery. IF you wank a portable with a sock com- 

parable with your main rg. try the husky RCA 80I 
4 


now priced at only 2 


-. Technical information 


on these, any other RCA de Forest types, or RCA Receiving 


' Tubes is yours bor the asking a 


AMATEUR RADIO SECTION: RCA RADIOTRON DIVISION 
(@) RCA MANUFACTURING CO. INC. CAMDEN, NEW JERSEY @) 
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twelve issues of QST and a yearly 
l Binder is covered in deep maroon 
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stampeding of the assembly in a particular diree- 
tion by some persuasive talker who was primed 
for the job, with nobody present who was pre- 
pared to present the other point of view. There is 
generally another side to the question. It seems 
to us that it would be desirable and beneficial to 
have intelligent discussions at conventions on the 
amateur topics of the moment, under arrange- 
ments that would insure the thoughtful and in- 
telligent examination of the subject by properly 
prepared people. Amateurs ought to know a great 
deal more about their affairs than they do. We 
encourage a better understanding, and we sug- 
gest that it is the duty of the older and saner fel- 
lows to give a helping hand from their greater 
fund of experience and endeavor to lift, from 
within, the general level of amateur understand- 
ing about our problems. 


Financial The appearance of the new Hand- 
Statement book in the last quarter of the 
year, itself frequently the best 
quarter from the business standpoint, together 
with the general improvement in business condi- 
tions, combined to give the League in the last 
quarter of 1934 the greatest gain from routine 
operations that it has experienced in any three- 
months period. For the information of members 
the operating statement is reproduced below, at 
the instructions of the Board of Directors. 
STATEMENT OF REVENUES AND EXPENSES 
FOR THE THREE MONTHS ENDED 
DECEMBER 31, 1934 


REVENUES 
Membership dues. ............- $16,823.78 
Advertising sales, QST......... 16,574.08 
Advertising sales, Handbook... .. 1,402.50 
Newsdealer sales, QS7T’....... . 15,851.24 
Handbook sales aE ETSY ; 10,443.31 
Booklet sales.......... ; — 2,572.07 
Interest earned... . a ‘ 269.19 
Cash discounts earnex 1. ' 296.14 
Membership supply sales 2,703 .02 
—— — $66,935.33 
Deduct: 
Returns and allowances $3,991.17 
Increase in provision for news- 
stand returns of QST uawe 627 .82 
Cash discounts on sales ; 426.25 
Exchange and collection charges 1.97 
5,047 .21 
Net Revenues i oe $61,888 .1 
EXPENSES 
Publication expenses, QST...... $13,715.31 
Publication expenses, H: undbook 6,446.13 
Publication expenses, Booklets $21.68 
Ns ickebbedaseawes . 19,252.08 
Membership supplies expenses : 1,416.23 
QST forwarding expenses. . . ; 705.89 
Telephone and telegraph... . ; 707 .53 
0 eee nex ; 1,987 .00 
Office supplies and general ex- 
BOND. oc acacecceave ve 2,475.60 
Rent, light and heat.... R ; 835.69 
Traveling expenses... . 2,332.76 
Communications Dep: artment field 
expenses.... in 185.37 
Headquarters station expenses 108.21 
Bad debts written off. .. ; 246.24 
Federal tax on checks drawn 6.74 
Depreciation of fixed assets 225.53 
Total Expenses....... 51,467 99 
Net Gain before Appropria- 
ivan kéaeeenbun< $10,420.13 
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" ‘ porting the largest 
0 {}- number of errors 
eo . ' receives first prize; 
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t ‘ S 3 ond prize; etc. 
t 3rd In ties the first 
a } Two 866 Rectifiers “3 entry received has 
a 4th to 13th poses go ire 
% X t pam 160 [ attached, you need 
oat . , oan. buy nothing. 
T . 7 Be brief. Do not 
n 14th to 113th 0 correct errors 
+ 2”4V. 
| Gres 7 Book F just list them. 
"7 , is ko x Only one entry 
; eng lation = ) Bray. will be considered 
i et- x from each contest- 
= ant. 
. , I g NOv.D.C. ads os 
: ; =™ ontest closes 
e : . . . May Ist. 
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THORDARSON TRANSFORMER BARGAIN | MICROPHONE SPECIAL 





t \n i 1 power transformer whose usefulness | — No phone man sl ead ovestont: thin outstonting 
, ; : 

‘ reas t will apy to ry har buy. A hig! sality double button microphone 
600-0-6C0 volt at 200 MA, 5 volts at 3 A, 7.5 :' with stand, gs, ana weed Gimeiiene isa 
- volts at 3 A.C.1 5 volts at 10 A. C.T. Quar SP product of a oan us California manufacturer 

] tit t x 3 } Wt. 8 lbs $2.49 “ s Heavy, crackle-finished stand; 5’ durable cable. 
— —— ————_—— SE Flat response over voice range. Complete. . $4.79 
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rms will add a TRANSCEIVER HAND SET 
sabi . rance to your trans At last you may have a hand set for that 
, Ciiis for to 80 ters. 3 hi-frequency rig at a price you can pay. 
$.79 y 000 ohm receiver, 200 ohm microphone, 
annsee. _ ~ I h of excellent qu: », Constructed o 
SWINGING CHOKE, THORDARSON 250° MA, 12 y both of excellent quality, Constructed of 
« aluminum weighing only 9 ounces. 6 foot, 
= ae ee wus, Se gS 378 ..-S. ad 4conductorcord. ......sse.. $3.53 
OPPER TUBING per foot , 5c; 3/16", 6c; %", 7c; —— 
pg tg ge ge — eee ee ” ATLAS METAL PRODUCTS — racks, boxes, panels, 
a te Seine. : eReeiatsc ssis. See March OST for complete line. 
TUBES RCA, Rayt so lor, complete stocks. Sec 
} tal Cc i ST AL HOLDER — Isolantite construction and takes 
—_— —~ ape - lt 1'4 External pressure adjustment. Fits 
CRYSTAL MICROPHONES - new improved D104 5-prol a socket. O santity limited VarSut 89c 
| t $13.26 = - : 
aso ¢ eats ae ns > INE TRANSF ME - single | oO r 
NAME PLATES | etal <2 cian } shea — HONE TRANSFORMER ingle butt ase 
- 25 Semementh ein. aeemneae _ arid... ‘ ; - g 
’ UCT t r, crystal osc. plate, and 45 MICROPHONE TRANSFORMER — double button to 
r y trar tter or amplifier. Eacl 10c orid.... wes 89c 
REAI Pt SH BACK WIRE lid No. 18 with easy > RAYTHEON receiving type tubes 40, 10 and 2% discount 
, © 
PL BLICATIONS - QST, Handbook, all ARRL publi- 
RC \ PERMANENT cM AG iNET DYNAMIC SPE AKER cations 
wit it t lex ita 
$3.35 JOHNSON impedance matching inductors for antenna 
Gees, 2 REY TEEN ag: CPS a a matching. Nickel-plated edgewise copper strip. For bal 
. TOOLS : ry! : . poll _ acisromaniacctndimenmen anced networks (2 units required), each ‘ $3.50 
RCA WORL D WIDE ANTENNA | 1 kit of essential For unbalanced networks (1 unit required), each.. . . $4.94 
F wy , rmer, special | . "$2.85 JOHNSON condenser for low and medium power im- 
fc edance matching networks. 350 mmf $7.65 
For hi wer $11.17 








4 I ntage of modulation, check your 
n peeerin re where you stand. The RCA oscillo 
graph oifers you a chance to ont incertainty 
Complete with dual power supplies, horizontal! 
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Build for the future with an 
HRO. The best is the most eco 
nomical in the long run. Two 








ric lifiers. swee rom 20 t&« OU 
and vertical amplifiers, Ze! ym 20 to 15,000 preselector stages single signal 
CPS, amplifier ranges of 20 to 9 yee ycles. Sen micrometer dial S meter and 
itivity of 2 volt per ch. Sold complete every other desirable feature a 
906 cathode ray tube, 


good receiver should have. Im 
mediate delivery $139.80 
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< RADIO PRODUCTS <i 


NATIONAL COMPANY, INC 








Where fo Buy it 


A directory of suppliers who carry in stock the 
products of these dependable manufacturers. 


LOS ANGELES, CALIF. 729 S. Mains 
Pacific Radio Exchange : 
LOUISVILLE, KY. 911 W. Broadway 
P. |. Burks & € ompany 
MILWAUKEE, WISC. 332 W. State S 
Radio Parts Company 
OAKLAND, CALIF. 12th & Fallon St 
Electric Supr ly ¢ ompeny 
OMAHA, NEB. 2855 Farnham % 
Radio Accessories Company 
OKLAHOMA CITY, OKLA. 130 W. 3rd & 
Southern Sales Company 
PEORIA, ILL. 707 Main 
Klaus Radio & Electric ¢ 
PORTLAND, ORE. 1207 S. W. Washington & 
Wedel Company, Inc 
ST. LOUIS, MO. 1100 Pine & 
Walter Ashe Radio Co. 
ST. PAUL, MINN, 2484 University Ave j 
Lew Bonn Company 
SAN ANTONIO, TEX. 301 S. Flores $ 
Straus-Frank ¢ mpany 
SAN DIEGO, CALIF. 744 G Stree 
Coast Electric Come any 
SAN FRANCISCO, CALIF. 1452 Market $ 
Offenbach Electric Co. 
SAN FRANCISCO, CALIF. 1025 Market S 
Cohe ns 
SEATTLE, WASH. 520 Second Ave 
Wedel Company, In 
SIOUX CITY, IOWA 647 Water S 
Warren Electric Company 
SPOKANE, WASH. 611 First Ave 


Spokane Radio Company 






RADIO TUBES 


RCA Radiotron Division of RCA Manufacturing Co 


CHICAGO, ILL. 227 W. Madison St 
Newark Electric Company 


CHICAGO, ILL. 590 S. State St 


Midwest Radio Mart 


Allied Radio Corp. 
CINCINNATI, OHIO 633 Walnut S 


Steinberg s Inc. 


CINCINNATI, OHIO 111 East 5th 


Krauss Radio Stores, Inc 





CHICAGO, ILL. 833 W. Jackson Blvd ‘ 
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A Victor Division of RCA Manufacturing Co., Ine. 
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A directory of suppliers who carry in stock the 
products of these dependable manufacturers. 
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CINCINNATI, OHIO 633 Walnut 


teinbers s, Inc. 


CLEVELAND, OHIO 2073 W. 85th 
Northern Ohio Laborato 
CLEVELAND, OHIO 1301 Superior Ave 
Cleveland Distributina Co 
DETROIT, MICH. 129 Selden Ave 
ESCANABA, MICH. 400 Ludingtor 
Delta Hardware ‘ 
GRAND RAPIDS, MICH. 235 Market 
KANSAS CITY, MO. McGee at 23rd 
PEORIA, ILL. 107 Main 
PORTLAND, ORE. 33 N. W. Park 
tubt Flectr Company 
SAN FRANCISCO, CALIF. 1284 Market 
SEATTLE, WASH. 2319 2nd Ave 
eattle Rad Dr ( 
TOLEDO, OHIO 1013 Jefferson Ave. 
Baumaardner Distributing C 


SHURE BROTHERS COMPANY 


CHICAGO, ILLINOIS 





ATLANTA, GA. 


V/L.! 
VVhole 


430 W. Peachtree St., N. W. 
sle Radio Service ¢ 


CHICAGO, ILL. fe Randolph 
The Radolek Company 
DES MOINES, IOWA 1212 Grand Ave 
DETROIT, MICH. 171 E. JeHerson Ave 
KANSAS CITY, MO 1212 McGee St 
irstein-Applebee ( 
LOUISVILLE, KY. 211 W. Broadway 
NEWARK, N. J. 219 Central Ave 
WwW esale Radio Ser e ( 


xth Ave 


NEW YORK, N. Y 


WICHITA, KANS 1107 E. Douglas 
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n the event of a burn-out 
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ROVE YOUR 


THERMO-COUPLE 


\ \/ EL accepted as the most advanced 
’ r for high frequency measurements, 
tt instrument will improve your 

s characterized by long-life design 


Triplett Thermo-Couple Ammeter 
1 circuit, it may be placed on a 
listance from the antenna leadin 
les the possibility of upsetting the 
permits placing meter on panel 


-couple is external to the meter, 
+ the use of different ranges of cou- 
> same instrument and their re- 
Triplett 
overload and are 


Bluffton, Ohio 
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Schedules for WWV 


(Continued from page 80 

ke.; 1:15 to 2:15 p.m., 10,000 ke.; 2:30 to 3:39 
p.m., 5000 ke. These emissions are accurate to 
better than 1 part in five million at all times and 
are readily useful for calibrating amat: ur-band 
frequency meters by harmonies from an auxiliary 
100-ke. oscillator, as described in previous QST 
articles (June and October, 1933; 
1934 


February, 


Experimenters’ Section 
Continued fr page 
final amplifier. (See Fig. 6.) The wire of the coil 
must, of course, be heavy enough to carry the 
plate current of the amplific r. This system will 
work equally well with a self-excited oscillator 
coupled directly to the antenna as the w ivetrap 
does not affect the tuning. 

“For the 38-meter band, a coil of ten or twelve 
turns on a small form shunted by a 140-uufd. 
midget variable condenser will do the trick very 
nicely. A neon lamp cannot usually be used as 
there isn’t enough power on that harmonie to 
start it, but in a high-power rig one should be able 
to get it to light up. On low-power transmitters, a 
monitor tuned to the undesired frequency must 
be used, and the wavetrap tuned till the harmonic 
either disappears entirely or is much weaker, de- 
pending on the power of the transmitter 

“IT might add that while testing with W9JZJ 
we both listened on 38 meters and it sounded 
very much like the 20-meter band. All kinds of 
on the low- 


ham signals were heard, with ec.w 
frequency end, ’phones on the high end, and com- 
mercials interspersed throughout!” 


VM. W. Mitchell, W91QZ 


With the Affiliated Clubs 


Continued from page 50 
Radio Association had a hard enough time getting 
to and from work, without braving the drifts to 
get to club meeting. But “the meeting must go 
on.”’ In truly up-to-date fashion the P.R.A. gang 
on 56 me. 
present at this 


held their meeting, storm or no storm 
About fifteen members 
“meeting on the air’ and everything went off 
without a hitch. The P.R.A. members are 56-me 
hounds from now on! 
Worthy Efforts 

Clubs can do much to strengthen the position 
of amateur radio by running down and eliminat- 
ing all forms of illegal operation within their 
localities. Enforcement Committees are being ap- 
pointed in various clubs for this purpose. B.C.L. 
educational programs are also valuable to pre- 
vent amateurs from being blamed for every na- 
ture of interference; well prepared newspaper 
items, aimed to help the B.C.L. better under- 
stand what amateur radio is, are a great help to 
this end. In these days of “all-wave receivers” 


were 


amateurs cannot do too much explaining of their 
activities; it is too easy for the uninitiated to get 
a distorted view of our hobby 
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answers. 


munications law. 


A book NO radio amateur should be without 
Bs tx hlUo’6C6UTTHE RADIO AMATEUR’S 


LICENSE MANUAL 


(No. 9 in the series entitled The Radio Amateur’s Library) 


Mr. Ham — prospective or present: The License Manual is an indispensable necessity 
when you (1) secure new licenses; (2) renew old (prior to October, 1933) licenses; (3) 
secure modification for change of address, etc. Whether it’s the Class A, B, or C exam 
you re going to take — whether you're a beginner or an already licensed amateur — you 
need the manual for its instructions on where to apply; how to go about it in the right 
way; and, most important of all, for the nearly 200 typical license exam questions and 


All the dope on every phase of amateur licensing procedure, brought completely up- 
to-date in this new fifth edition — and, of course, the complete text of the new Federal 
Communications Commission regulations and pertinent extracts from the basic com- 


j Order your copy today, 25c postpaid (no stamps, please) 


WEST HARTFORD 








| THE AMERICAN RADIO RELAY LEAGUE 


CONNECTICUT, U.S. A. 








RCA Institutes offers an intensive course of high standard 
embracing all phases of Radio. Practical training with 
modern equipment at New York and Chicago 
schools. Also specialized courses and Home Study 
Courses under “No obligation” plan. 








Illustrated Catalog on request. 


RCA INSTITUTES, INC. Dept. ST-35 
3 Varick St., New York 1154 Merchandise Mart, Chicago 
Recognised Standard in Radio Instruction Since 1909 


New QUIET VOLUME 
CONTROLS and RESISTORS 


for Every Amateur Purpose 


75 Varick 6t. New York. N.¥ 


note ore! © ELECTRAD 


ee 





COMMERCIAL TYPE 
N EW RADIO ROOM CLOCK 


Of the Federal Communications Commission 


Ww welcome this new precision clock, whict 

meets the above rule for the ship service and also all inter 
s ler ore of Par 93 

nternational Telecommunication Con 

t Madrid weep-seconds hand. 24 hr. dial with & 
reenwich and local time. 4 3 


second marks and 
ods merked in red on dial. Price $55 

AR—describing clock and summarizing nationa 
commendations and requirements. Write 


“CHELSEA CLOCK COMPANY 
BOSTON, MASS. 
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CRYSTAL MICROPHONES AND PICKUPS 


Guaranteed instruments, known for their quality, dependability and ruggedness. Exten- 
sively used in both Professional and Amateur fields. Send for your literature today! 


ASTATIC MICROPHONE LABORATORY INC., YOUNGSTOWN, OHIO 





M. & H. Ham Specials 


New! Ceramic 

Lead-in Insulators 38c 
Overall length, 5 inches. Bowl type. Complete with Gaskets 
and Wing Nuts 


High Voltage Transmitting 
Condensers 
2MED, 1000 Volts, $1. 75 each 
2MED, 2000 Volts, $2.95 each 


Oil impregnated 


Continental Carbon 
Mic rophone 


itton idio Type. Brand new. In $16 95 
nal artons Regular $50 list. Special. ... ° 


Send for big 1935 Catalog 


M. © H. seeites 


512 Market Street, Philadelphia, Pa. 
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CONCENTRIC GRID 


56 MEGACYCLE 


OSCILLATOR 


tely built ready to operate. 
1y type of triode 210, 245, 
Signals from a Concentric 



















ismitter can be received on a 


MPLETELY BUILT 
LESS TUBE 


$12.45 


FY TUBE 
NTEND TO USE 









































K & R 550V. 200 MA. 
POWER SUPPLY 
2AV. @ 10A.— T1AV. @ SA 
TWO-SECTION FILTER 
Uses 83 rectifier 


EXCELLENT 
REGULATION $15.00 

THE IMPROVED 
CATHODE-RAY OSCILLOSCOPE 








ep model for broadcast stations and 


sdvanced amateurs, physics labs., etc. 


= 








+ linear sweep. ® Controlled external sweep 
* e tor sweep trequency * scture 
*% Wide range focus adjustments 

* vent shielding. ® Unit is self contained 
s and 110V-60 cycle power supply 

» 106-—-885—234-281-280. ®& This instrument 
ordinarily contained in only the 


de Ray equipment 
Completely Equipped Ready to Use 


F.O.B. Newark-—$97.50 


Literature now available 


R.F. REACTORS 


MODERN and PERFECT r.f. chokes 








Type RFR-1 | RFR-2 | RFR-3 
1 5 aes 0 : 
t to to 
4 14.4 30 
170 0 tit ~ 
5 3.5 1.5 
> : , a . as 
$1.05 $.90 $.75 








LTMAN & ROMANDER 


KA 
62 ourt Street Newark, N. J. 
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The Columbus (Ohio) Amateur Radio Associa. 
tion helped run down local interference being 
blamed on hams by B.C.L.’s. The committee in 
charge included W8GDC, WSCKG and WSIYO. 
The activities of this committee will continue 
along similar lines when needed 

The Connecticut Brasspounders Association is 
working on several cases of illegal 56-me. opera- 
tion. One of the members is watching the 56-me. 
band about twelve hours per day and is tracing 
down the guilty parties. 

The Ocean County Radio Association 
Jersey 
ity for amateur radio in four local newspapers. 
The comparison of “broadcasting” and “ama- 
teur radio” brought out in this publicity should 
help B.C.L.’s to understand our part in the radio 
picture. 


New 


has been securing some very good publie- 


Visit the Clubs 


At A.R.R.L. headquarters there are recorded 
the addresses of the several hundred amateur 
radio clubs affiliated with the League, their places 
and times of meetings. Clubs are splendid places 
to get acquainted with other amateurs and to par- 
ticipate in interesting amateur 
radio. Why not drop in at your local club and 
“meet the gang’’? Address the Communications 
Manager (enclosing 3¢ stamp, please) for data on 
affiliated Clubs in your vicinity 


discussions on 


L.A.R.U. News 


Continued from page 


Haiti: Signal Co., Ist Brigade U. 8. Marine Corps, c/o U.S 
Naval Radio Station NSC, Port-au-Prince 

Hong Kong: H.A.R.T.S., Box 651 

Hungary: National Union of Hungarian Short-Wave 


Amateurs, VIII, Maty4s-tér 6, Budapest 

India: B. M. Tanna, Ismail College, Jogeshwari, Bombay 

Iraq: L. A. C. Lewis, No. 1 A.C.C., R.A.F., Hinaidi, Bagh- 
dad. 

Irish Free State: R. \ 
Clonskeagh, Dublin 
R.S.G.B., England 

Italy: Do not send any QSL cards to Italy until further 
notice. Cards can be sent to A.R.R.L. to be held, pending 
change in the situation there. 

Jamaica: Cyril M. Lyons, 2-B North St. 

Japan: J.A.R.L., Box F-77, Tokyo 

Java: Th. F. Leyzers (vis), Van Heutz Boulevard 2, Batavia 
Centuz. 

Jugoslavia: Stephen Liebermann, Meduluceva 9, Zagreb 

Kenya: George F. K. Ball, Box 721, Nairobi. 

Latvia: A. Karklin, 2 Lenca dz. 8, Riga. 

Lithuania: L. R. M., Post Box 100, Kaunas 

Luxembourg: J. Wolff, 67 Avenue du Bois 

Madeira: See Portugal. 


N. Sadleir, Esq., Lonsdale, Roebuck, 
(Cards for Northern Ireland go t 


Kingston 


Malaya: Thos. G. Laver, Supt. Gov't Electrical Power 
Station, Johore Bharu, Johore. 
Mexico: L.M.R.E., Sinaloa 33, Mexico City 


Morocco: A.A.E.M., BP 50, Casablanca 

Netherlands: N.V.1.R., Post Box 400, Rotterdam 

New Zealand: N.Z.A.R.T., P. O. Box 517, Dunedin 

Norway: N.R.R.L., P. O. Box 2253, Oslo 

Palestine: D. Window, Royal Air Force, Ramleh 

Peru: Radio Club Peruano, Apartado 538, Lima. 

Poland: P.Z.K., Nowy Swiat 21, Warszawa 

Porto Rico: Francis M. McCown, Family 
Santurce. 

Portugal: R.E.P., Rua Primeiro de Dezembro 33-3, | 


‘ourt No. 7, 


sbon. 
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\I] Wave 30 MC to 540 KC continu 
ous band spread. Beat oscillator for 
CW. reception. Excellent sensitivity 
and selectivity. Uses 1 6A-7; 1 

6F-7; 1 77;1 4? and 80 rectifier. 


Resistance coupled audio insures 
faithful reproduction with dynamic 
speaker. Humless built in 110 v. 

60 cycle power supply. Optional S.S. 


rece puon 








LEEDS LEADS AGAIN 22%2%"= 


On the second anniversary of J. J. Lamb’s article on S.S. 
reception with a super het employing a regenerative I.F. 

stage, comes LEEDS adaption of the “ALL ST AR 
JUNIOR” super het to S.S. reception. 

The standard ‘“‘ALL STAR”’ kit is sponsored by 11 leading 
radio manufacturers to fill the demand for low cost, all 
wave, band spread reception. The complete kit, including 
all parts, drilled chassis, panel, and complete instructions 
can be assembled and wired in 5 hours with screw driver, 


pliers and soldering iron at the amazingly $ 
2 Re rere rin ee rire 27 9 7 


IEE 60 cs atinhsdbbecbusahneeswanens $2.50 
Matched Kit Sylvania Tubes. ............cccceeee. $3.47 
BRASS We supply the additional parts and instruc- 


POUNDERS tions necessary for conversion to single 
signal reception at $2.25. 
As a finishing touch LEEDS black crystaline finished metal 
Nee ee ree rere $3.85 
LAZY HAMS T he **AL L ST AR JU NIOR” completely 
wired and tested $5.00 extra. 
A postcard request brings the 4 page **ALL STAR”’ new 
bulletin to you. Remember ALL STAR “SINGLE 
SIGNAL.” is exclusively LEEDS. 

World Wide Service to Amateurs 


45 Vesey Street 
New York City 


e Address, *RADLEEDS" 











PANELS — BAKELITE— RUBBER ~ ALUMI 


ALUMINUM CHASSIS—Threaded brass studs for 6/32 screws. 


NUM 
All Sizes Cut to Order BAKELITE TU ~ pom & RODS 
RADIO COURSES cornea: 
ALUMINUM C ANS——-Stox k sizes. Special sizes, made to order. 


Radio Operating 







Radio Servicing 


Write for Booklet 


NEW YORK YMCA SCHOOLS 
4 West 63rd Street, New York City 








” 


Length from 4” to 6”—price 5c to 30c. 


Oi ; Insulating bushings Couplings in brass we ' 
; ’ Prepare for Gov't license exam. for all size shafts or Bakelite—15c ~~ 


Bakelite Tubing Threaded to Specifications. 


H Transmitting frames and racks 
Radio Amateur Code UNITED RADIO E 191 oan St., New York 


MFG. CO. Est. 192. 











" yggreenereenennnagy PRECISION CRYSTALS 


Resident Courses 





*X* and ‘AT’ cut crystals one inch 

square carefully ground for fre- 
quency stability and maximum out- 
put. Be sure of your transmitter 
frequency — use PRECISION 
CRYSTALS. Guaranteed to be the 
highest quality obtainable. 








We Have Not Been Making 


*X" cut PRECISION Crystals care- 
tulty ground for ———- power 
— = supplied to your specified frequency 
Crystal Holder—$1.00 accurate to 0.1% and calibrated to 
within 0.03% are priced as follows: 





Immediate Delivery on the 1750 and 3500 ke. bands—$3.00 each. 7000 ke. band—$3.50. 


PATTERSON PR-12 
NATIONAL HRO 


Add $1.00 to above prices if plugin, dustproof holder is de- 
sired. Jacks to plug holder into — $.15 pair. 


The ‘AT’ cut crystal recently developed has a temperature 
coefficient of practically zero and will handle more power 


HAMMARLUND SUPER-PRO than ordinary crystals. ‘AT’ cut crystals ‘ground to your 


We can ship as soon as the manufacturers are 


definitely in production 
Prompt Shipments on 
COLLINS TRANSMITTERS 
RME9D—RCA ACR-136 


DELAWARE RADIO SALES CO. 


405 Delaware Avenue Wilmington, Delaware 


specified frequency accurate to 0.1% and calibrated to within 
0.03% are priced as follows: 1750 and 3500 kc. bands — 
$6.00 each. Crystal holder — $1.00. Jacks for holder $.15 
pair. 

Crystals and ovens for commercial use quoted on at your 
request. When ordering our product you are assured of the 
finest obtainable. Now in our sixth year of business 


PRECISION PIEZO SERVICE 
427 Asia Street Baton Rouge, La. 
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OUR READERS 
who are not 


A.R.R.L. Members 


WV hould become a member of 

eague! That you are inter- 

e mateur radio is shown by 

' ling of QST. From it you 

1 a knowledge of the na- 

» League and what it does, 

ive read its purposes as set 

the page opposite the edi- 

> of this issue. We should 

ve you become a full-fledged 

add your strength to 

things we are undertaking 

ir Radio. You will have 

livered at your door each 

\ convenient application 

f rinted below — clip it out 
it today 


f le interest in amateur radio is the 


on tial qualification for membership 
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A) ADIO RELAY LEAGUE 
ma ey 
for membership in the American 
eague, and enclose $2.50 ($3.00 outside 
tates and its Possessions, and Canada) 
year's dues, $1.25 of which is for a 
for the same period. Please begin 





ith the issue. Mail my 
e Membership and send QST to the 
. and address 


3 friend who is also interested in Ama- 
name you might give us so we may 
py of OST? 
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Roumania: Dr. Alex Savopol, Radio Club Craiova, Rosetti 
6, Craiova; or Lieut. ing. F. Dinescu, Ecole Polytec} nique, 
Bucarest. 

Salvador: J. Frederico Mejia, 7a Calle Poniente 76, San 
Salvador City. 

South Africa: S.A.R.R.L., P. O. Box 7028, Jol esburg. 

Spain: U.R.E., Apartado 262, Madrid 

Sweden: S.S.A., Stockholm 8. 


Switzerland: U.S.K.A., Neu Allschwil near Basle 
Uruguay: U.S.W.C.G., Box 37, Montevideo 
U.S.S.R.: C.B.S.K.W., Karuninskaa pl. 2/5, Moscow 


A Modern Transmitter 
Continued from page 
“ruffed” the note up a bit. Didn’t match the 
other one so well. They are so cheap that I put 
‘em in in pairs, now, and seldom have trouble. 
New ones, you understand—not ex-BC receiver 
tubes. 

Don’t get excited. Lay off that key till we tune 
up the final. First cut the primary rheostat back 
to “Max.” resistance and (with the a.c. off 
cut off the positive high voltage to the final. 
Being a Bradley carbon-pile rheostat, screwing it 
all the way out automatically opens the primary. 
Now, with the a.c. on again, and the oscillator 
and buffer running normal, close the test switch, 
Sws. What does the grid meter, M;, sav? Well, 
never mind, let’s tune up the final. There 
tuning the tank causes the grid meter to flop 
Roughly, that is resonance on the tank. We'll set 
the neutralizing condensers ('; to about half 
capacity. Less kick now as we tune the final tank 
over resonance. \ ery carefully adjust the neutral- 
izing condensers, keeping their ¢ ipacities equal, 
until the final tank tuning does not change the 
grid current in the slightest in slowly passing 
through the resonance point. Now set the final 
tank back, as nearly as possible, to the dial setting 
that indicated resonance before we neutralized. 

Disconnect the side of the coupling coil L, that 
goes to the antenna net. You may leave the 
grounded side on. Keep the key and test switch 
open. Turn the primary rheostat of the plate 
transformer in until we get about 300 volts. Now 
close the key. About 100 mils? Tune the tank 
Whoa! there is the dip—searcely any plate cur- 
rent. Touch up the buffer tank tuning a little. 
That eut it down a few mils. Next cut the final’s 
high voltage again and recheck the neutralizing 
It may be a shade off and that won’t do. OI\ now 
Let’s get 300 or 400 volts on the tens again 


TUNING THE ANTENNA NET 
Check that tank tuning for erect resonance 
minimum plate current. Now, don’t touch any ol 
the final tuning controls again. Reconnect L; to 
the antenna net. The plate current has hopped up 
to 75 or 100 mils again. Set C at half capacity and 
rapidly tune C,;. There, that’s back to minimum 
plate current again. If it isn’t, readjust C a little 
and retune (; until the dip zs obtained, just as 
though you were resonating the tank. But don’t 
touch that p.a. tank condenser setting. You will 
upset all this work if you do. 
On 160 meters the antenna is working against 
ground and we get perhaps an ampere antenna 
current. If the antenna net doesn’t seem to act 
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tributors of amateur equipment sell them. 
WRITE FOR NEW CATALOG G-6 









ERIE, PENNSYLVANIA 





WHERE TO BUY IT 





| Column— 





appears for the first time on pages 86 and 87 of 
this issue. It should prove of great value to 
discriminating buyers of dependable amateur 
radio equipment. 


Paid for jointly by manufacturer and dealer 
advertising in this column is a codperative 
effort by which progressive manufacturers 
make it possible for their dealers to take direct 
advantage of their national advertising. 


Rates for manufacturer and dealer advertising 
in this column are available upon application 
to QST Advertising Department, West Hart- 
ford, Connecticut. 
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When you consider that an 80 meter crystal 
vibrates over 12 billion times every operating 
hour and a 40 meter over 25 billion times, it's no 
wonder that cheap poorly made crystals can't 
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It's not unusual to receive letters telling of 
undiminished power and efficiency of Bliley 
Crystals after four years of use — an equivalent of 


Performance records like these make Bliley Crystals the 
choice of leading amateurs everywhere. For the greatest dollar 
and cents value in crystals use Blileys. All progressive dis- 
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BLILEY Crystals from $3.95 Up! 





MC Band 


Supplied to specified frequency within: 
ExactF.} + 1Ke | + 5Kce | + 10Kc 











7.0,3.5}| $7.50 | $5.90 | $4.90} $3.95 


W BLILEY ELECTRIC CO. SHYRS | 77°) oto} “sa0| 580] 480 

















Crystals manufactured between 20Kc and 15Mc 
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right, readjust the number of coil turns and repeat 
the tuning. The correct combination seems to be 
where the tuning of C will vary the antenna cur- 
rent from a low value up to maximum and on 
down the “other side” to low again, in a smooth, 
even manner, the final plate current following in 
the same proportion. But the minimum dip in 
plate current must be maintained by adjustment 
of C1, with each change of C. Never change the 
tank tuning for any reason, except a QSY. 

On the higher frequency bands the antenna, in 
my case, is working as an end-fed Hertz (or 
Fuch’s, if you prefer) and very little, if any, 
antenna current will show up. Here, a neon lamp 
or, better, an r.f. galvanometer, will give an 
indication of resonance in the antenna circuit. 
The end-fed Hertz is very simple and effective; 
and, since the transmitter is near a window on the 
third floor, the antenna runs straight out with 
only a few feet inside. It is kept reasonably well 
clear of everything and the losses surely are not 
more than with a more complicated radiating 
system that requires complicated adjustment 
and then must be kept on or very near its one 
proper frequency. Weather changes alone will 
upset it, and you must either ignore it or mess 
with it. This end-fed thing seems to soak up great 
gobs of r.f. with the least fuss; and all its tuning is 
here on the sunny side, thanks to Collins. 

But let’s get on with the keying adjustments. 


KEYING AND MODULATION 


What does it sound like now? Still OK? Open 
the key. There’s still plate current on the final. 
Here, adjust this voltage divider Re up towards 
“nositive.” As soon as the plate current reaches 
absolute zero, stop. The grid is now “blocked.” 
In other words, the grid voltage, with respect to 
filament, is so negative as to stop completely all 
plate current flow. Once the resistor R3 is adjusted 
for minimum sparking, we’re ready to go. In 
passing, let’s mention that W. H. Hoffman de- 
scribed this beautiful version of clickless keying 
back in September 1925 QST7’, on page 30. It has 
been, like many other good things, rediscovered 
many times since. 

Let’s see what this final will do now. The grid 
current is 23 mils? Jack up the plate voltage. 
There, that’s 800 volts. By twiddling C and C, 
the plate current can be made anything from 20 to 
200 mils or more. Wait—we will make the plate 
voltage 1000! Adjust C and C; so we get 150 mils. 
150 nice, smooth, rock-solid watts input. Can 
those tens take it! Overloaded? Well, maybe. 
Sylvania says 20 watts maximum plate dissipa- 
tion per tube, 40 for the pair. Who said they had 
more than that now? The input doesn’t mean 
everything. You can either burn up 40 watts 
input heating the plates, or soak up most of it in 
the antenna which, if it’s any good at all, in turn 
boots the power through space. As for the extra 
plate volts, I have not yet lost a ten due to flash- 
overs—but I do take the utmost care in correct 
adjustments. You say the graphite plates won't 
get noticeably warm, even though the plate 
dissipation is high? Well, here, put in these old 
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equipment. 





— push-pull crystal transmitter 





— bandspread receiver 






— simplest of monitors 





giving modern operating instructions 






The fourth edition of 
Amateur” marks another 
development. 





milestone 











GULF RADIO SCHOOL 


Radiotelegraphy Radiotelephony 
Radio Servicing 


eats —— ) 1007 Carondelet Street 
S. A.) NEW ORLEANS, LA. 








PEAK MONITORS 


stock «=» $$ 49,80 IMMEDIATE DELIVERY 


If Full Purchase Price Accom- 
SHIPPED PREPAID ponies Your Order 


L. . MARINE & ELECTRIC CO. 


for the Ham” 





“Everything 





163-18 Jamaica Ave. Jamaica, N. Y. 





GET THE RIGHT START IN AMATEUR RADIO— OBTAIN A COPY OF 


The 1935 Edition of 
HOW TO BECOME A 
RADIO AMATEUR 


(No. 8 in the A.A.R.L. series entitled The Radio Amateur’s Library) 


Completely done over in 1935 style, telling all 
about amateur radio and describing the latest 


“How to Become a Radio 
in amateur 





is the standard elementary 
guide tor th ospective amateur, the 1935 edition 
of HOW ro BE COME A RADIO AMATEUR 
describes, in clear, understandable language, appa- 
ratus incorporating features hitherto confined to 
more advanced stations. Although completely 
modernized, the station can still be built at a 
minimum of expense, and the designs have been 
made flexible so that parts out of the junk box 
readily can be substituted. While easy to build, the 
performance of the equipment is such that any 
amateur can own and operate it with satisfaction 
and pleasure. Complete operating instructions and 
references to sources of dctailed information on 
licensing procedure are given, as well as a highly 
absorbing narrative account of just what amateur 
radio is and does. 


Universally recognized ‘ 


25c (no stamps, please) postpaid anywhere 


THE AMERICAN RADIO RELAY LEAGUE, WEST HARTFORD, CONN. 
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< — DETECTION RADIO TELEPHONY MONITOR 
W s st PEAK product brings to your ears the aud 
~ component of the carrier being monitored. Audio distortiot 
any form, carrier and audio hum, can | mmediately 
® 110-125V. 50-60 Cycles It’s a neces ty for proper « 
of any radiotelephone station on a 
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Nov nae Gal ; ‘ 
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EASTERN RADIO SPECIALTY CO. 
Dept. Q-45 * 


REGENERATIVE PRESELECTOR—PREAMPLIFIER 
Predates and Modernizes Your Present Receiver 
; os talkir 110-125\ 


50-00 Cycles 


© 1Vid @ 





$33.00. 4 t to | 


New York, N. Y. 





Ask your Dealer about PEAK M-2 and P-11 today 
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Cc as D 2 MFD.—3000V— DC 


PYRANOL X-MITTING 
CONDENSERS 


er was the first to make the famous 
duty x-mitting condensers available 

the same type of non-inflammable 
ed by leading broadcasting stations. 
can now obtain these fine condensers 


es from leading jobbers and mail 


1K FOR THE C-D LABEL 


CORNELL-DUBILIER 


CORPORATION 


4973 BRONX BOULEVARD 
NEW YORK 


EIMAC 


TRANSMITTING TUBES ARE 
UNSURPASSED 
THE STANDPOINT OF 


POWER GAIN 


th transconductance and flat grid 
characteristic of the EIMAC 
ind 50T enable high power output 
gh plate efficiency to be realized 
minimum of grid drive. Also | 
nber that abnormally high bias and 

" itage is unnecessary. 


TYPE 150T .... $24.50 
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SAN BRUNO, CALIF. 
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deForest 510’s. They ran for almost three years 
at no less than 125 watts input. I don’t see those 
“tin” plates heating, do you? That means 
that the plate dissipation is within reason and the 
rest of those watts are being heard but not seen. 
Sure, I know all about the filaments being good 
for only so many electrons per second and that 
trying to drag out more by overshooting the tube 
rating shortens their life. But 10’s cost less than 
third of what 50’s do and, since three years of this 
punishment just seem to have toughened these 
babies up nicely, I figure I am slightly ahead of 
the game. Confidentially, these Sylvania g.p.’s 
have been run at 300 watts input at 1500 volts 
without any evidence of funny business and 801’s 
act just the same. Careful tests show practically 
no difference with other good tens, at least at 
frequencies lower than 7000 ke. 

As a rule, I dislike overloading any equipment, 
as is evidenced in the foregoing description. 
By intelligent handling, however, plenty of 
fellows run all kinds of tubes greatly in excess of 
ratings, and figure it pays. So while these tens, 
at 150 watts input, continue to QSO every W and 
VE district, and occasionally G, F, ON, PA, HB, 
HO, VO, ete., as they have on 3.5 me., I'll let ’em 
roar! They do take it—and how! But be fair 
about it. If you “blow” them in this manner, 
don’t decry their maker. And give the tubes 
plenty of air circulation! 

For occasional ‘phone operation the audio line 
up is a tandem 53, resistance-coupled, driving a 
2A3 which is impedance coupled to the 845 
Class-A modulator. The input is from a double- 
button Kellog b.c. mike. The 53 and 2A3 have a 
separate power pack which also provides bias for 
the 845. The modulator reactor tap goes to the 
845 plate, so the regular c.w. high-voltage supply 
furnishes the d.c. for both. 

In closing, the writer wishes to state (with the 
permission of the F.C.C.) that this was not writ- 
ten of his own free will but that he was egged on 
to do it; that, in fact, he was forced to perform 
the job under dire threats. But he has the last 
laugh. Everything was copied out of QST' any- 
way—although maybe you, foolishly, haven't 
saved your back issues. 


An RK-20 Transmitter 


Continued from page 44) 


able. If a power pack is used, it is desirable that 
an audio by-pass condenser of at least one or two 
ufd. be connected across its terminals. The sec- 
ondary of the modulation transformer is simply 
connected in series with the lead from the nega- 
tive terminal of the bias supply to the suppressor 
grid connection, as shown in Fig. 3. 

As pointed out by a note on the subject in 
March QST, for linear modulation it is important 
that the screen-grid voltage be supplied from a 
voltage divider across the plate supply and not 
from a separate fixed-voltage source. The varia- 
tions in screen voltage with modulation operate in 
such a way as to straighten the modulation 
characteristic in a sort of compensating effect 
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“TLOOK LIKE 
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2 O8 .... 

: HAVE YOU A BRAND NEW 
i 1935 TWELFTH EDITION 


‘| HANDBOOK 


no | With the sweeping changes in short-wave radio technique that have 
7 been made since publication of the 1934 eleventh edition? 








| The chapters devoted to apparatus design and construction have been 
re-written all through, with new illustrations and new circuit diagrams. 


Needless to say, the new methods and technique which have so re- 


cently almost revolutionized ultra-high frequency work have been treated 


o | in full detail. 

, | Nothing in the book that does not represent the very latest practice 

a 268 pages—237 illustrations, postpaid $1 

" : (Buckram bound, $2) 

é‘ AMERICAN RADIO RELAY LEAGUE, INC. 
t WEST HARTFORD, CONNECTICUT 
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A e radiophone transmitter of medium power, 
featur mercial type construction and appear- 
ance neutralization, and isolantite insulation. 
late and prices furnished on request 

Harvey Tritet less tubes and crystal........... $42.50 
RK-20 Amplifier with two tubes 
I ns to our popular ultra-high frequency 
e Type HF-4 non-radiating receiver and 
Type nd RTF Transmitter-Receiver combina- 
ti reneral Experimental frequencies. 

Write for information 
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which is absent when the screen voltage is fixed 
at a steady value. For this reason also there 
should be no audio by-pass across the part of the 
voltage divider from which the screen voltage is 
taken. 

To adjust the transmitter for modulation, 
first tune it exactly as already described for ¢ w. 
work, with the suppressor 40 or 50 volts positive, 
When the tuning is satisfactory, note the antenna 
or load current and apply negative bias to the 
suppressor, increasing the bias until the antenna 
current drops to exactly half its maximum value. 
The negative suppressor bias required will be in 
the vicinity of 45 volts, so that the use of a small- 
size ““B”’ battery will be convenient and economi- 
cal. Modulation may then be applied, taking 
care that the level does not become high enough 
to cause the plate-current meter reading to vary. 
The antenna current will kick upward slightly 
with modulation, but the rise ordinarily will not 
exceed five or ten percent with voice input. 
Adjustment of a suppressor-grid modulated 
*phone is simplicity itself. 

POWER SUPPLY 

The power supply for the RK-20 oscillator 
should be capable of delivering about 150 milli- 
amperes at 1000 volts. Of this current, 80 to 100 
ma. goes to the plate of the tube, about 30 to the 
screen grid, and 10 or 20 to the bleeder and volt- 
age-divider. Design data for a power supply of 
this type will be found in the Handbook. 

A possibility for an inexpensive power supply 
lies in the alteration of a 550-volt power trans- 
former of the type used in the older broadcast 
receivers having Type 50 tubes in the output 
stage. These transformers, usually have two 7.5- 
volt filament windings, one of which can be used 
to light the filament of the RK-20. The other 
could be removed and three 2.5-volt windings put 
on instead, using No. 16 or No. 18 wire. These 
windings would then be used to light three Type 
82 rectifiers in the bridge circuit shown in lig. 
1009 in the twelfth edition Handbook, the low- 
voltage filter being omitted. Using a two-section 
filter with electrolytic condensers in series to 
stand the voltage, a 1000-volt power supply 
having sufficient capacity to handle the transmit- 
ter with either keying or modulation could be 
built at relatively little cost. The rectifier fila- 
ment windings should be well insulated from each 
other. 


A “200-Watt” Transmitter 
(Continued from page 20) 


the oscillator is operated asa straight pentode by 
closing switch Sw;, thus shorting out the tuned 
cathode circuit. Switch Swe is thrown to the left, 
thereby cutting out the 59 buffer stage, and the 
filament of the 59 is disconnected by opening Sw. 
For 7 mc., the oscillator is again used as a pentode 
on 3.5 mc., the second 59 being used as a doubler 
to drive the 10 buffer. Swe is thrown to the right 
and Sw; and Sw; are both closed. On 14 me. Su; 
is opened, a 7-me. coil is used at Le, and thesecond 
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there Are Two Ways 


Yes — there are two ways to get your hands a. 
tn on the kind of Short Wave Receiver you've 
. always been dreaming about. The first way is 


the 
to build it yourself —- along grand lines — to 
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i york out your circuit with the country's best engineering 
e in lent at your elbow — to put into it the finest parts any- 
all- body's money can buy — to lavish on it all the building 
mi- dill at your disposal. That would be the royal road to a 
geat Short Wave Receiver. But it's a way only a rare few 
u : 

n ofus can take. 2 


atly * 
not the ha | lic r att <2 a The other way is to get yourself the Super 
my SKY-RIDER. It's the kind of Short Wave 


ted | THE HALLICRAFTERS, INC. : Receiver you would be proud to say you had designed and 
3001-1 Southport Ave. j built yourself. The circuit includes such features as: @ Four 
I chicago, U.S. A. Separate Short Wave Bands @ Smooth Electrical Bandspread 
I e High Gain R.F. Pre-selector @ Built-in Frequency Meter 
§ and Monitor @ Air-tuned I.F.'s @ Beat Fre uency Oscilla- 
—mummei! tor @ Crystal Filter Circuit @ Built-in Speaker and Power 
nearest dealer 4 Supply, etc. The finest parts that can be bought at any price 
I 
i 
! 
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Send me your interesting new 16-page 
ooklet fully describing the Super SKY- 


tor DER Also send me the name of my 
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are built into the Super SKY-RIDER with the utmost pre- 
cision and skill. We have squeezed into this set that last bit 
of fine craftsmanship which is reflected in our exhaustive final 
tests in superb all-around performance. The best way to 
potect Short Wave reception is to own the Super SKY- 
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“LEARN CODE the easy way 
with INSTRUCTOGRAPH 





No experience necessary to become an expert Radio 





5 | or Morse operator. Book of Instructi lai 
jo ” TRANSCEIVERS oll om perator 00 oO Mmstruction expiains 
. You can buy or rent INSTRUCTOGRAPH. Write 
her ® DUPLEX UNIT TODAY for full details. No obligation. 

put TRANSMITTER- INSTRUCTOGRAPH CO., Dept. Q4 

an RECEIVERS 912 Lakeside Place Chicago, Ill, 
ies , Representatives for Canada 

ype ey pemee he or tiy ag ploy ng pagel = ator, RADIO COLLEGE OF CANADA, Ltd., 863 Bay St., Toronto 





$22.50 and $26.50 


rig. 
6 COMBINATION -TRANSMITTER- RECEIVER 
OW- §| UNITS, each with push-pull oscillator, Class B modu- | R FAD AN D | 
ion lator transmitter and separate receiver employing r.f. 
tage. Built-in dynamic speaker. 10’ x 14” x 5”. 19, 53 or 
to 6A6 tubes $36.75 and $39.75 S f N D 
ply Write for prices on custom built equipment 








it- Bulletins on Request } : P 
ys RADIO TRANSCEIVER LABORATORIES Learn Easily at Home This Quicker Way 
ila- _%27-115th Street Richmond Hill, N. Y. No experience needed. Beginners read code quickly, 








— —- ——_— copy accurately. If already an op, speed up your wpm 
with this amazing improved Master Teleplex. Only 
instrument ever produced which records your sending 


NNOUNCING in visible dots and dashes on embossed copper tapes 
then sends back your own key work. Fascinating, fool- 


ach 





proof; gets results because you learn by HEARING as 








7 7 » well as seeing. Used by U. S. Army and Navy, R. C. A., 
he uy ner A. T. & T., and others. We furnish — Course, 

, ‘6 ” ° lend you the New Master Teleplex, and personal in- 
by DIA-CELL”’ Microphone straction with « MONEY- 
. The latest development in high-fidelity mi- BACK GUARAN TEE. 
eft, : : : Low cost, easy terms. 

’ crophones. Uses three to eight crystal units Wei ne te abbas 

the connected in series — parallel. Basically flat rite today 10 


ws. response from 30 to 10,000 cycles. Licensed Q. 28, no obligation. 


ode under“ BRUSH" Patents. Descriptive circular TELEPLEX co 


and prices mailed on request, or see your job- 











yler | ber for complete details. 16 Cortlandt St. 
wan 2 THE TURNER COMPANY NEW YORK, N. Y. 
m CEDAR RAPIDS, IOWA MASTER TELEPLEX — “The Choice of Those Who Know" 
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2-Kw 





— - 
— 7 —n, 

. ——*i\ ag No, as an amateur 
oe you can't use @ 2 
7 Kw. Transmitter, for 
that's just twice the 
maximum e lowed under F.C.C. 
regulations. But — if your antennae 


{ efficiency is low, you may be able to 


1| double your radiation with your 
{ t | 
| a 


present transmitter, simply by in- 

stalling an improved radiating system! 
Many emetears heve achieved remarkably improved per- 
formance efter installing a Johnson Type “Q" Transmitting 


Antenne System ... their letters prove it! Even in the 
commercial field, “Q's are adding to the reliability and 


efficiency of press redio, airways communication, and broad- 
cast redio pickup links, 
The Johnson line Includes everything you need for your 


high-efficiency antenne-— Type “Q" Antenna System, 
Johnson Enameled Copperweld Wire, Antenna and Trans- 
mission Line Insulators. Any Authorized Johnson Distributor 
vy sive you descriptive literature. 


will 
E. F. 
Vanufecturers of Radio Transmitting Equipment 


WASECA, MINNESOTA, U. S. A. 





Maximum 
Power? 


JOHNSON COMPANY 








ER: Light in weight as well as ex- 
slly efficient, these Steatite spreaders 
nusual advantages. The material is 
lroscopic and weatherproof. The 
shape minimizes surface leakage. 
er factor is of the order of 0.15%. 
eight is but one ounce each. Catalog 


Usual Discounts apply 


NATIONAL COMPANY, INC. 


MALDEN, MASS. 
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59 doubles to 14 mc., exciting the 10 on that fre. 
quency. The 10 buffer stage, therefore, is oper. 
ated as a straight amplifier on all frequencies, 

For plate modulation the final amplifier and 
modulator are both operated at 1300 volts. The 
Class-B input and output transformers are home- 
made jobs having plenty of secondary taps to take 
care of different load impedance and to permit 
close adjustment of transformer ratios under 
operating conditions. It has been found that 
pair of 800’s will easily handle peak inputs of 250 
watts or more under the normal conditions of 
voice modulation, so that it is not difficult to get 
the 150 watts audio required to modulate the rf. 
amplifier input of 300 watts. 

GRID MODULATION 

When running the amplifier as Class-C the bias 
is approximately 200 volts, twice the cut-off 
value. For grid modulation this voltage is 
changed to one and one-half times cut-off (150 
volts) by means of the potentiometer /, Fig. 1, 
and the r.f. excitation is varied by adjustment of 
the oscillator tuning condenser until the plate 
meter moves upward as much as downward upon 
voice input. The volume control is then reduced 
until the meter shows no movement at all. This is 
an emergency method of fixing the parameters of 
the amplifier but is just as correct as if all cur- 
rents were fixed by meter checking. A study of the 
plate current-grid voltage curve of the tube will 
reveal the reason. The object is, with one and one- 
half times cut-off bias, to excite the grids until the 
peak excitation voltage is equal to the cut-off 
value of bias. If the cut-off voltage is 100 volts, 
150 volts would be proper bias. Then the total 
peak r.f. voltage swing should be 200 volts, which 
gives 100 volts positive for affecting the 150 volts 
negative bias. This, then, should place the peak 
excitation voltage in the middle of the linear por- 
tion of the characteristic curves. When additional 
audio voltage is applied to the grids, the average 
grid voltage will be made to vary. If the peak rf. 
excitation voltage is correct but the applied audio 
voltage is too great, the plate current will vary 
both more and less than the unmodulated value 
because of the nonlinearity of the grid-voltage 
plate-current curve above and below the straight 
section. Then when the modulated voltage is re- 
duced so that the average plate current remains 
constant as shown by the plate meter, the modu- 
lating grid voltage is being held within the proper 
limits. The carrier output of the final stage s0 
operated is 30 watts. 

Because of the stability of the transmitter cir- 
cuits, adjustments are seldom required, so that 
there is no necessity for bringing tuning controls 
out to the panel. When once the transmitter is 
adjusted for a particular band no further adjust 
ments need be made for days. Since the action of 
the plate current of the final amplifier is a positive 
indication of the operation of the transmitter, the 
milliammeter is always connected by a direct 
lead into the plate circuit when not being used to 
check currents in other circuits. If this transmit 
ter were to be built again no changes would be 


made. 
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aystals from 450 to 525 kilocycles. 


leminals: Two small size pins spaced 34” on 
ube socket mounting. 


clete line of isolantite low-loss holders. 


PREMIER BRINGS COMMERCIAL STANDARDS 
WITHIN THE MEANS OF THE AMATEUR! 


Type 195 is a fixed air-gap filter holder made in three sec- 

ons. To establish the air-gap between the two electrodes i ibe ved 
nd the crystal the center member may be ground ac- 
rately to a thickness dimension. Body, cover and base 
ye of highest grade glazed isolantite. Electrodes are made Boa 
heat treated nickel silver, ground and hand lapped. A. rremuen CRYSTAL 


LABORATORIES, INC. 


this holder accommodates 100 kilocycle bars and filter 


Dimensions: Body Diameter: 114”. Height overall: 114”. 


Send for Bulletin No. 103 which fully describes our com- 


AX, PREMIER CRYSTAL LABORATORIES, INC. 
VY 53 PARK ROW, NEW YORK, N. Y. 


naw YORK,U.5S.4 





centers for 

















Johnny Jones groans and groans, 
There are no signals in his phones. 
Tomorrow night he’ll be all right, 
His Handbook’s in the mail tonight 


GOT YOURS ? 
= A 


New Classes Now 
Forming! Send for 40- 
page catalog, expleins 


| om : , 
| fully. 190 licensed graduates placed in past 3 years in broad- 
casting, shipping, police radio, aviation, etc. We teach all branches. 




















Oldest, largest and best equipped school in New England. Equipped 
with Western Electric sound and broadcasting equipment and RCA 
marine transmitter. Course prepares for United States Govern- 
ment telegraph or telephone license. 


MASS. RADIO SCHOOL, 18 Boylston Street, BOSTON 


new! KELLOGG 
TRANSCEIVER HANDSET 


4 better all-around Transceiver Handset! Highly effi- 
ient single-button Kellogg microphone, super-sensitive 
Kellogg receiver. Easy to hold. Fits the face. @ Micro- 

one has greater sensitivity and “flatter” response 
irve than the usual “mike” of this type. Precision 
uilt, as are all Kellogg products. Gold plated diaphragm. 
Especially processed carbon. @ Receiver is the product 








{ 35 years experience building telephone apparatus. 
Bi-polar magnet of cobalt steel. Cadmium plated dia- 
phragm. Small, compact, easy on the ear. @ Simply and 


ruggedly constructed and light weight. Cast 
aluminum triangular handle. Baked black 
enamel finish. Has 6-foot, 4-conductor, 18- 
strand tinsel cord of telephone quality. @ 
You will be proud to own this unit. Better 
yet, it’s not expensive. Code No. 38-A, 70 
ohm receiver, list price $10.00. Code No. 
38-B, 2000 ohm receiver, list price $11.00. 


KELLOGG SWITCHBOARD & SUPPLY CO. 
1068 W. Adams St. CHICAGO, ILLINOIS 
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T= LITTELFUSES 


@ INSTRUMENT LITTELFUSES, for meters, 4ee amp. up 

@ HI-VOLT. LITTELFUSES for transmitters, etc., 1,000 
5,000 & 10,000 volt ranges, 4s amp. up. 

@ NEON VOLTAGE FUSES & Indicators (TATTELITES) 
100, 250, 500, 1,000 & 2,000 volt ratings. 

@ AIRCRAFT FUSES, AUTO FUSES, FUSE MOUNTINGS, 
etc. Get new Cat. No. 6. 


er 4509 Ravenswood Ave., Chicago, Il. 
The 7-POINT 
MICROPHONE 


Here’s why the Amperite 
Velocity Microphone gives 
you the best in quality and 
value. (1) Wider frequency 
range. No peaks; no distor- 
tion. (2) Directional quality 
makes it easy to eliminate 
feedback. (3) Wider area of 
coverage. One Amperite Vel. 
Mike will replace several 
diaphragm type mikes. (4) 
Not affected by temperature, 
weather conditions or age. 
(5) Rugged construction. (6) 
Best value in mikes, or money 
refunded. (7) Fully guaran- 
teed for two years against any 
service costs. 
Write for Bulletin Q 


PPERTE Goperetion S61 BWAY, W.XC 


f AMPERITE 
VELOCITY MICROPHONE 
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Extremely practical where 
nited, this coupling has Steatite 
st will not char under flash 
es not absorb moisture. Equally 
t possesses high electrical effi- 
ss the mechanical rigidity so 
plings of the fibre disk type. 

= TX-9, 


Price $1.00 


Usual Discounts apply 


INC. 


Lr Ssle). FN Giig@el l7 ke 
MALDEN, MASS. 








ACME- DELTA 


>W ER SUPPLY EQUIPMENT 


ver and Filament Transformers, new Swinging 


kes an 


, the necessary coupling transformers, 
ecie cally designed for use with the Raytheon RK-18, 


RK-20, 2. C. A. 800, and the Hyarade-S Sylvania | 
sre no w ready. See the complete catalogue in 
933. Extra copies will be gladly sent you on 


snufecturing Co., 190 Willow St., Waltham, Mass 


i. RAYTHEON MANUFACTURING CO. 
\ ELECTRICAL EQUIPMENT DIVISION 
WN 90 Willow Street, Waltham, Massachusetts 


Successor to Delta Manufacturing Co. 
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Do You Want a Kilowatt? 
(Continued from page 13) 

has become accustomed to the operation of the 
amplifier, it will be possible to tune it up with the 
load at least partially on so that it should not be 
necessary to reduce plate voltage when changing 
frequency. ) 

It is recommended that the coil taps be made 
temporary until their exact positions are de- 
termined by experiment. The taps should be ar- 
ranged so that as much inductance as practicable 
is in the circuit on each of the two higher fre- 
quency bands. Aside from these few precautions, 
the amplifier is tuned up in the usual manner. 
Resonance in the plate circuit will be indicated by 
an abrupt dip in plate current with the amplifier 
unloaded. Don’t try to find resonance with 
either plate or grid circuit switches turned to the 
wrong positions! 

LOADING 


With the antenna connected, the link coil 
should be coupled loosely to the plate tank coil, 
the other end of the link being tapped on the an- 
tenna circuit coil at the center with one or two 
turns between the taps. Turn on the exciter and 
high voltage and tune the antenna circuit to 
resonance, keeping the tank coil tuned always 
to minimum current dip or close to it. If an an- 
tenna ammeter is available, the tuning of the 
antenna is an easy job. Without one a little judg- 
ment must be used. It is a good idea usually to 
start off with the antenna circuit tuned well 
away from resonance and the plate tank circuit 
tuned to resonance by plate current dip. As the 
antenna circuit is tuned nearer to resonance 
in small steps, the plate current will gradually 
increase. With each slight change in antenna 
tuning, the plate tank condenser should be 
readjusted to keep the plate current at a minimum 
point. Finally, a point will be found where the 
plate current will no longer increase with tuning 
of the antenna circuit. At this point, tuning the 
plate tank condenser off resonance will cause the 
plate current to rise, while tuning the antenna 
condensers off resonance will cause a drop in 
plate current. After the entire transmitter has 
been tuned up with loose coupling, the link coil 
may be moved closer to the plate tank coil or 
the spread between taps at the antenna end 
increased. While there should be no particular 
difficulty in running the input up to the full legal 
limit of 1000 watts, there seems to be little point 
in-exceeding 750 or 800 watts with 2000 volts on 
the plate, since the last few hundred watts input 
do not result in proportionate increase in output. 
At 800 watts the key may be closed for indefinite 
periods with no detrimental effect upon the tube 
or other equipment. Fairly close coupling between 
the link coil and plate tank coil, with three turns 
between the taps at the other end of the link, will 
be about right for 3.5 and 7 me. when using Zepp 
feeders 45 to 50 feet long. Fairly loose coupling 
and two turns between taps was found satis 
factory for 14 me. With full plate loading, the 
grid current will drop to about 50 ma. on 3.5 





\\\\ 


—. 


So 
= 





f the 
n the 
t be 
ing 


nade 

de- 
e ar- 
able 

fre- 
ions, 
\ner 
d by 
lifier 
with 
» the 


coil 
coil, 
 an- 
two 
and 
E to 
rays 
an- 
the 
idg- 
y to 
well 
cuit 
the 
nce 
ally 
nna 
he 
jum 
the 
ing 
the 
the 
nna 
in 
has 
coil 
or 
ond 
ilar 
gal 
unt 
on 
yut 
ut. 
ite 
ibe 
en 
rns 
vill 
PP 
ing 
‘is- 
he 
3.5 




















(935 Supplies 


for 


1935 Stations 


... THE LOG BOOK 


Designed to comply with the detailed regulations of Federal Com- 
munications Commission regarding logkeeping, providing for the 
recording of every item of required information. To this end places 
are provided on the inside cover and at the page heads to log basic 
information which may stand for long periods of time, and the actual 
logging of transmissions is reduced to a very simple operation. Col- 
umns are provided for recording signal reports by the R-S-T method, 
both as to your observation of the station contacted and as to the 
other fellow's report of your signals. The QSA- and R- scales are 
given with suggestions for logging by that method if desired. The 
new page heading makes the log as useful for mobile or portable 
operation as it is for fixed. 38 ruled pages in book form. 


40c each 3 for $1.00 





... THE RADIOGRAM BLANKS 


The radiogram blank has been revamped to allow for that much 
needed room for the body of the message and to facilitate copying of 
messages. 7% x 8% sheet padded 100 sheets to the pad. It will re- 
flect credit on your station when you deliver a message on this form. 


35¢ each 3 for $1.00 
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... THE MESSAGE FILE 


The F. C. C. requires amateurs to keep messages handled for a period 
of one year. The message file has been designed to facilitate com- 
pliance with that regulation. An expanding file of thirteen compart- 
ments (one for each month and one for extra papers), it provides for 
more messages per month than the average station will handle. On 
the face of the FILE, space is provided for a complete and accurate 
record of traffic handled. It will accommodate a year's traffic. For a 
practical and convenient solution of the regulation, you can't beat it. 


40c each 3 for $1.00 


AMERICAN RADIO RELAY LEAGUE 


WEST HARTFORD, CONNECTICUT 
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Precision 


factor of all PIEZO ELEC- 
YSTALS. Scientific Radio Serv- 
re ground to an accuracy of 

n .01% before they leave 
ries in order to meet our own 


@ 
AMATEURS 
supplied to within 5KC of 
1 frequency in either 80 or 
1d, $15.00 each unmounted. 
supplied accurate to Better 


CRYSTAL SPECIALISTS” 


end for Booklet and Price List 


“a on . 
oS oe 


M4 Jackson Avenue, University Park 
Hyatteville. Maryland, Q-4-35 




















DEMOUNTABLE 


CRYSTAL MICROPHONE! 


t push . click, 
> Demountable 

s installed on 

nly a matter of a 

safekeeping 


7OH-79A De- 
Microphone is a 
sting of a high- 

pe crystal micro- 
ssed, positive, 

i plug attach- 
ceptecle which 
rophone stand. 
re Cantilever” 
“haracteristic is 

» output level is 


EL 7OH-79A 

mountable 

MICROPHONE 
. $27.50 


4 Crystal Micro- 


st adapter, but in- 
ting’ ring and 7 ft. 
ce .. $22.50 
Desk-Type models, 
clated preampli- 


e from $57.50 


See your Jobber for 
complete details. 


Licensed under patents 
of the Brush Develop- 
ment Company. 


SHURE BROTHERS COMPANY 


fngineers Ts top one Ae alg guar rlers 


21S WEST HURON ST 


iG 
tl awa 


CHICAGO, ILLINOIS 
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and 7 mc., and to approximately 25 ma. on 14 me, 

The two antenna loading coils were designed go 
that it would be possible to use series tuning on 
all bands with feeders 45 to 50 feet long. They 
are connected in for 3.5 me. operation and short- 
circuited entirely for 7 and 14 me. To provide 
tuning of a Zepp system with feeders of any 
length, it is necessary merely to provide loading 
coils which will bring the effective feeder length 
to an odd number of quarter wavelengths. If the 
coils are constructed so that they may be tapped 
at any point, a pair of coils having the properties 
of a quarter wavelength of feeder at the lowest 
frequency to be used will make it possible to tune 
the system to resonance regardless of feeder 
length. The coils described should take care of 
almost any feeder length likely to be used at the 
three operating frequencies. 

At a plate voltage of 2000 volts, the plate cur- 
rent may run 350 to 400 ma. or slightly more. It 
is important, however, that the plate tank circuit 
be kept at resonance whenever the amplifier is 
operating. The relatively tremendous plate cur- 
rents resulting from off-resonance adjustment will 
ruin any tube if continued for any appreciable 
length of time. This type of tube shows an even 
red color over the entire surface of the plate when 
operating at its rated dissipation with the key 
closed for several seconds. 


POWER SUPPLY 

Readers are invariably interested in a brief 
description of the power supply used with the 
original model. This one is surprisingly simple. 
The plate transformer is a 1-kw. affair delivering 
approximately 2200 volts each side of center-tap 
under load. The filter consists of a single section 
with choke input using a 500-ma. 16-henry 
smoothing choke and a 5000-volt oil condenser 
with a capacity of 1 ufd. The bleeder resistance 
is made up of a miscellaneous collection of re 
sistors totalling about 100,000 ohms. While the 
voltage regulation could be improved, it is of no 
particular importance in this case. When proper 
filtering is provided for the driver power supply, 
this filter will produce good clean T9 signals. 
It is quite probable that few of us realize how 
much can be saved on high-power filters by care 
ful filtering of the power supply feeding the low 
power stages. 

An estimate of the power output based upon an 
observation of plate coloring and check by lamps 
used as a dummy load indicated, conservatively, 
an output of 500 watts for an input of 750 watts 
at 14 me. This represents a step-up in power of at 
least 1 to 10, which isn’t so bad for a tube de 
signed before hams thought of working below 
200 meters. 

In conclusion, it might not be out of place to 
warn those working on high power transmitters 
for the first time that they are playing with 
fire. If you must test with a neon bulb, use a large 
one with plenty of glass between fingers and con- 
tact. The time-honored adv about counting 
ten before punching noses applies equally well to 


ee 


punching high-power tank coils 





